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This three year study was designed primarily to investigate variations in
precipitation characteristics along lines. Instrumentation utilized included a
dual wavelength (3 and 10 cm) radar , recording rainqagcs, and raindrop spectro-
meters , all partially operated with support from other sources.

Radar data recorded and analyzed were confined to azimuths in the immediate
vicinity of the radial along which the raingaqes and spectrometers w~’re located ,

and elevation angles from O~~~~.5~~~sbove ground . Radar reflectivity and — 
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-,attenuation were measured by the radar system , with liquid water content calcu—
lated from the attenuation information . The surface raingP’jes were utilized to
obtain rainfall rates and amounts while the raindrop spectrometers yielded
dropsize spectra .is well as rainfall ratc data.

The radar data indicated large , small—scale variations for the
var iables measured along the radar radials of interest for four rain periods
examined . Both convective and stratiform preci pitation were sampled , the
Convective raiJJ ~ having greater maxima of the variables as well as greater time
and space variability for the measured 1)ar~~I(’ters .
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LINEAR PRECIPITAT ION CHARACTERISTICS IN THE ATMOSPHERE

INTRODUCTION

Thi s AFGL sponsored contract was designed to inve sti gate  the r e l a t i on s h i p

be twee n prec i pi tation characterisitics along ray paths in the atmosp here and

those along the ground.

The observa tiona l program associated with the research uti l ized a dual

waveleng th (3 and 10 cm) radar system , raindrop spec t rometers and recording

raingages to provide data for definin g variations in li quid water content , radar

re f l e c t i v i ty and su r f a c e  r a i n f a l l  cha rac te r i s t ics . Po ten t i a l  f i e l d  ope ra t i o n a l

periods during 1973—75 were i n spring and fall in east central IH I n o i s  and in

the St. Louis , M i s s o u r i  reg io n in summer. The primary goa l was to collect a

sufficiently large quantity of data from vary in g prec ipitation reg imes to permit

the definition of s ta t i s t i c a l  di s tributio n s of the above parameter s along radar

r a di a ls in nearly inst antaneous t il fle intervals , and the development of r e lationships

between these dist ri but ions . Data collection was olten li m i ted by the use ni much

o f the needed equi pment (radar and ra i nqaqes) for other qrant s and contracts

wh ich had h igher  ope ra t i ona l  p r i o r i t i e s .

OBSERVATIONAL AND ANALYTICAL PROGRAM

I n t roduc t I on

T he p r imary  purpose for develop ment of the dua l wavelen gth rada r  was

as a ha i I de t e c t  ion dev ice , and i t s  deve lopment was funded by a sep.i I d t t’ ,

lo int  NSF grant to the W a t e r  Survey and the U n i v e r s i t y  of Chi aiio . T h i s  ra d I I

is  re f e r r e d  to ~I5 the CHILL  radar (CH—Ch icaqo , I L L —  I ll  i noi s )  . I t s  p1 e~~eni. I l l

I I I I no I s t h e r e t o  re was  to support  ha i 1 r es e a  rch w i t h  q I ound ut h t to a s l i t  t 
~~ e

ne tw o r L  o f le c o r d  i nq a l  nq i q e~. and ha i I pads . As a I t ’s iil t , the use of h(’ ,Jda I

f~~r t h i s  A FCRL e f f o r t  was cen t e n q e l l t  on the radai s a v a i l a b i l i t y  as t’stjh I H I

by the NSF g ra n t  wh i cli t i  nani ia I ly s uppo r ted  ra d i I  operat ions .

_ _ _ _ _ _  *.-~ ,-~~~~~ - 
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Field opera tions in l97~+ and 1975 rela ted to the line-oriented

recording raingages and raindrop spectrometers we re funded by this contract

and we re opera ted in conjunction with the radar system.

Da ta Acquisition Systems

Radar. Since varia tions in the li qui d water content (LWC) are of

p r i me i n teres t to th i s  AFGL stu d y, the dual wavelength radar ut i l i z e d  (when

ava ilable) provided an adequate in stru ~iientat ion system since i t  can measure

attenuation rate (as w e ll as radar reflectivity) : this parameter is necessary

for the calculation of LWC . This radar provides inform ation concerning the

gross features  o f microwave ~t ter iuat ion and a t t e n u a t i o n  s t a t i s t i c s .

The de te c t io n of h a i l  a nd the d e t e r m i na t i o n  of h a i l  s i z e  was the m i  t i a l

i mpetus for the development of th i s dual wavel ength radar system. Theoretic a lly,

h a i l  de tec t i o n i s  accomp l i shed w ith the dual wavelen gth radar by measuring the

average echo powe r returned at 10 cm and 3 cm wavelengths f rom match ed bean s

i l l u m inatin g vo l ume s contain iriq cloud and p rec i p itation particles. The range

de rivative of the lo garithm of the ratio of the average echo powers at the

JO cm and 3 cm wavelengths is then calcula ted and used a~ t he h a i l  ide nt i f y i n g

signa l . Determination of attenuation results f ro lil the above procedure and

attenuation rate may then be used to obtain LWC with the aid of an emp i r i c a l l y

determined equa tion relatin g the two param eters.

Previ ou s methods of LWC ‘let ermina ti on s u t i l i z i n q  radar invo l ved the

rl~’,)surement of returned powe r f rom a s i n g l e  wavelen gth radar f rom which the

radar r e f l ectivity fac tor (z) was c a l c u l a t e d  us ing the radar e q u a t i o n :

attenuation rate was then calculat ed from empirical r e lation shi ps . Add i tional error s

r e s u l t  fro m Ut I i z in g t h i s  method since att enu ation is enpi rica l ly determ ined .
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The dual wavelength techni que measures attenuation. Further d etails conce rning

LWC de te rm inat ion  u t i l i z i ng dual wavelength radar may be fou n d i n  a pa per  by

Ecc ies and M u e l l e r  (1971).

Since the radar sys tem was o r i g inally desi gned and ut i l i z e d  as a tool

for hail detection other federall y sponsored studies , the field periods

for this AFGL stud y we re sched u led to c o i n c i d e , when p o s s i b l e , wi th the

a v a i l a b i l i ty of the radar in east central I l l i n o i s  when it was not being

utilized elsewhere . The funding for  op e r a t i o n  of the r a d a r  was p r o v i d e d  by

separa te grants (NSF DES 75-lLi22l and NSF GK-37859) . R e l i a b i l i t y  of the system

was not as high as desirable. However , it must be realized that this is not

an “off the shelf ’ i tem and s t i l l  had some inher ent problems often associated

wi th newl y deve l oped ins trumentation . Mos t of the di f f i c u l t i e s  were

a s s o c i a ted wi th s i gnal processing and recording of the radar information . The

da ta set obtained in spring 1975 was more usable than that from previous

pe r i o d s  and provided the bulk of the radar information used in analyses

repor ted on further in this report.

Di g i tized radar data we re recorded on m aqentic tape when rain was

o c c u r r r i ng wi th i n the s u r f a c e  i n s t r um en ta t io n ne twork . I n  a d d i t io n to tape

r e c o r d i n g  the rada r i n forma t ion , a remo te PPI scope (pla n -po sition indicator)

was photograp hed at approximately 1-minute intervals as a backup and as a

check for the tape recording sys te m.  The radar antenna scanning was programmed

to accomo date the ha i l  d e t e c t i o n  work as a f i r s t  p r i o r i t y .  Antenna e l e v a t i o n

a n g le genera l l y was incremented by approximately 10 at the end of each 3600

sweep to a max imum e le~ at ion de te r m ined by t he echo tops and the distance

between t he radar and t he echoes of i n t e r e s t .  T ime between sweeps for a

given eleva tion angle was variable as i r e s u l t  of the above a n t e n n a  p r o q r a m n m i n q
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mode . However , t h i s  t ime i n te r v a l  ge ner a l l y did no t exceed 5 minutes .

Data collection continued until the preci p itation left the ne twork.

Raindrop S pec t ro meters .  S i x  raindrop spectrometers were uti l i z e d  in

t he da t a  co ll ec t ion p hase to ob ta in  ra indrop s i z e  distributions at the

surface associated with the rains of interest. This instrument was desi gned

and deve l oped a t the Water Survey (with ERDA fund i ng) over the past five

years wi th a numbe r of modifications being made during this time . The

raindrop spectrometer is a device wh i ch senses the momentum of raindrops ,

assumed to be fa l l i n g  at term i na l velocity at ground level , and Conv erts

these s i g na l s  to di g i ts which are proportional to drop size. A transducer

i n  the system t ransforms the mechanica l impulse generated by a drop s t r i k i n g

t he sensor head to an e l e c t r o n i c  s i gna l wh i ch is then d i g i t i z e d  and record ed

on magnetic cassette tape for further processing . Instrument reliab i l i t v

has s l o w l y i m p r o v e d , how ever , as was i ndicated in previous quarterly reports ,

opera tional d i f f i c u l t i e s  were encountered during the data collection period s

of this contract. As a result , the amount of usable information is sma l l.

Si nce two of the parameters calculated f rom d rop spectra are radar

reflec tiv i t y  fac tor (Z) and li quid water content , these values measured at

the gro und ma y be compared to t he above gro u nd , radar measured Z and the LWC

calc ulated f rom the radar measured attenuation. Rainfall rate is also

c a l c u la ted f rom t h e drop spec tr a , usually over 60 second intervals .

Recordi ng Rai ngages. Six wei gh i ng bucket type recording raingaqes were

used in addi tion t o  the raind rop spectrometers to y i e ld  r a i n f a l l  ra t es and

amounts a t  the surface. Operation of the gages in I l l i n o i s  was funded N y

this contract. The clock mechanism in each was geared so that rat es could

be measured to 1—m i n u t e  time interval s . The qage also was fi t t e d  w i t h  

-- - . - — - -- , - ~~~~~
,. -~~~~- - . - - - - - -- - - - - ——-- -~~~~~~--
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a 32 cm d i al l ieter  top as Opposed to the s tandard  20 cm t o p  t o  i m p r o v  a m o u n t

reso l ut i o n . The accu racy  of these s h o r t — t i m e  r at e  measurements is I in n ted

by the mechan i ca l  and hyd rau Ii c response 1 i mi tat ions of the i l ls  t ru flien t as m el

as b y the huma n error involved in di g i t i z i n g  the raingage cha rt irrt orr ’ i ,rt ion.

The gage info rm ation is recorded on a 29 cm long chart with a cl ick cy l in d e r

geared  to  rotate once each 6 hours . On these charts , 1 m i n u t e  i s  e q u i v a l e n t

to O . 8 m m a l o n g  the horizont a l dimension and 2.5 mnl v e r t i c a l l y  is equiv alcnt

t o  1.0 nun el p reci p i tat ion. These resolution problems do not exist w i t h  the

rI t c~ d~ term i ned f rom r a i n d r o p  s p e c t r a .

F i e l d  O pe rations

The sp r i n g  and f a l l  f i e l d  operational period s (Spring 1974 and 1075.

Fall 1973 j nd 1974) t yp i c a l l y  c o n s i s t e d  of 8— 1 0 weeks of a ctivity involving

per sonnel assoc I ated w i  t h the radar—ha i 1 det e ct ion p r o g r a m  as eel  I as those

c o n n e c t e d  w i t H t h i s  e l  tort . Two lid iv i duals were  s~~ht Ju led or d u t \ -  on each

da~ d u r i n g  the pe r i od  and were  re s p o n s i b l e  I on oxamnn i ii nq t h e  w e a t h e r  i n f o r m a t i o n

as provided ~ a w e a t h e r  f a c s i m i l e  m a c h i n e  and c i v i l  pal l—airways c i r c u i t  t e l e t v p e

pr i l ite r  . T i n e s v niop t i C cond i t ions wo r e mon i to red throughout t lie day so th a t

potent i a I p r o c  i p i tat ion s i tuat ions would be recogn i :ed and necessary p n oparat i ens

made req a rd i  ng suppo r t personnel  and equ i p lrnent . When  p r e . i p i t a t ion o \ e r  t he

r a i ngdge — ha i I pad—spec t r manIc t e r ne tw irL was i nm I non t , t he ra da r wa s a c t  iv at  ed

I fie spec t r erie t o  rs and gages w e r e  opo r a t  i ona 1 at a 1 1 t hr’, s a lid we ri rout  i n~ I

v i  i te d b y I o 1 d t e c h  ii c i ans  a t i n  te rva Is wh I ch a s s u r e d  s u I I i c i en t so rv i ci nq

for the des i red t i ne res.i lu I ion , and also i nsu red that ‘ mi ~sed ’ ‘ pr ec i p it  at  ion

occurr eIrco~ w er e  kept t o  a ni n i r n nm n r n . T f i e s m  5i I t ’s  were serviced as soon ,iI t el

i ra in as po ss  I h I e 
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Data Collec tion Procedure and Format

The instr umentation ne twork for this project in east central I l l i n o i s

was activated in conjunction wi th one designed to tes t the dua l wavelength

radar sys tem as a too l for hail detection. The network shown in Figure 1

dep ic ts the locations of the six ra i ndrop spectrometers and located raingages

wi th respect to the rada r and to the surface hail network. The closest

spectrometer- ra ingage s i t e  to the radar was approx imately 35 Km with the

farthes t one being approx imatel y 58 Km.

There were four data c o l l e c t i o n  periods related to this 3-year effort

wi th two o c c u r r ing i n  s p r i n g  and two d u r i n g  fall . The mos t recent one in

Spr ing 1975 was u t i l i z e d  exc lus i ve l y for the data anal y s i s  p hase  s i n c e  da ta

quality and q u a n t i ty w e r e  s i gnifican tl y better than in previous periods.

The da ta from four rain events during the Spring 75 period w i l l  be presen ted.

Opera tional prob l ems with the radar and spectrometers greatly limited the

value of the 1973 and 1974 , and portions of the 1975 data.

Radar da ta were recorded on ma gnetic tape w ith Z and A (attenuation)

val ues measured for each 150 rn -length range bin along radia l s of inte rest

emanat ing from the radar l ocation . Data we re recorded for radia l s (azimuths)

270
0
, 271

0 
and 272° (see Fi g. 1) , the r a i n g a g e s  a n d sepc t rome ters  be i ng a l o n g

the 271
0 radial. These recorded data included 0.5°, 1.5°, 2.5°, 3 .5° and 4°

e l eva t i o n ang les along each radial; hei gh t of the rada r beam above ground of

these elevation angles as a function of range is shown in Fi g ur e 2 . These

eleva tions allow the determination of LWC for hei gh ts up to the freezing

level. Averag i ng of Z and A values was performed over two and three consecutive

range bin in tervals along the radials in order to obta in representative 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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samples. The LWC values were obtained from attenuation rate throug h t he

emp irical equation :

M = 2.23A °~~
8
~ (Eccles and M ueller , 1971)

where M is LWC in g/m3 and A is attenuation rate in db/Km . This e q u a t i o n

was derived f rom LWC and A values calculated from approx im a t e l y 400 independent

c u b i c  me te r samp les of raind rop data obtained with a photograp hic technique.

There are li mitations to the use of thi s expression wh i ch are important

to note. Erroneous l y h i gh LWC values may r e s u l t  when this expression is used

for radar volumes which contain solid (ice) preci p itation particles. Therefore ,

ca ut ion  sho u l d  be used when i n te r p r e t i ng LW C da ta f rom conv ec t i v e  sys t ems

tha t ma y con tai n h a i l  or when the r a d a r  bea m i s  above the f r eez i n g  level.

However , in the absence of solid pr ec i p i t~?t io n , a good e s t i m a t e  of L’mJC m ay

be made , par ticularly be l ow clo ud base in a rain-only environment as iell as

i n-cloud in the presence of cloud droplets and rain.

It is of value to know what can be expected as an upper l i m i t  to LWC

in clouds and preci p i ta t i o n  i n o r d e r  to h a v e  a n emp i r i c a l  r e f e r e n c e  w i t h

which  to compare data ob ta ined u s i n g  the above sche me . Revs ~ ni~i K e s s l e r  ( l 9~ 6)

i n d i c a t e d  a va lue  of approx ima te l y 43 g/ m 3 as a maximu m in-cloud nn .’asurer ncnt

of LWC during cloud pene trations into thunderstorm s w i t h  an F— IOOF a i r c r a f t .

Surface values of LWC calculated f rom raindrop spectra obtained w i t h  a

photograp h ic  technique approach a maximum of a p p r o x i m a t e l y  29 q~ m~ for

spectra recorded with the raindrop camera .

Surface rainfall rates and amounts were obtai n ed fro~ n- .ei qh i nq hu cL et

type recor ding rai  ngages ; these gages are the type used ml do lv liv t i ne  Na t i olifl 1 

-- -- -- -~~~~~
-
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W e a t h e r  S e r v i c e .  b t e t i rne r e s o l u t i o n  r ’ y  be va ri ed b y chanq ing thi’ ~-ar

r a t i o  c o n t r o l l i ng  the r o ta t i o n  speed cf the c h a r t on \-:b ich the inform a tion is

recorded.  Th is p e r l i t s  a n i a A i m u ~~ r e s o l u t i o n  of l— H r r u t e  for  ra te  dute r~ nations

when the proper :ea r rat i o is u t i Ii zcd. However , as i rid I ca ted p r ev i o u s l v  , the

acc uracy of tHese s h o r t - t i n e  rates with this rainqaqe 5y s t~ is affected by

desi gn and hu - a n  error factors w h ich p e r i i t  s i g n i f i c a n t l y  more error than

1- m inute rates d e t e r m i n e d  from raindrop spectra. As may be seen  in Fi q u rc 1 ,

S I A  recordin u ra inqa ges , ea ch soaced appr >Jra te l y 5 k m  apart along the 2710

rad i al  f r o m the rada r . were u t i l i z e d  for this stud y.

The r a i n m a t e  c h a r t s  p e r t a i n i n g  to the periods of i n t e n e s t  wi re d i g i t i z e d

.i th an Autotro l char t  reader.  A computer p roqra r-  w as  l at er used to convert

these dig i t i z e d  values to 1— m i n u t e  rai n f a l l  rates and amounts. Th i s i n r o r vi tion

is  t ren r e l a t e d  to the cor re  .pond i ng radar d a t a .

Ra i n d r o p data w e r e recorded on c a s s e t t e  tape for subsequen t  dat a reduction

by computer. In addition to recordin g raindrop si g nals on tape , date and ti

.-ie re also recorded fronn a b u i l t — i n  electronic clock : this allows “rain tHe ’

to be determ ined. The systenn tape recorder is activated during rain onls

althou gh the clock runs continuousl y. Considerable d i f f i c u l t y  was encounte red

w it h sn ectrm -net er operations during the data collection p eriods . Ope r at i ons

i n the Spr i n ~ H75 perio d vie Ided the m ost usable drop spectra data.

Dat a Kedn c t  ion a r i  A n a l y sis

Ther e we re fo u r ~~I I f l  pe r iods  d u r i n g  Sprin g 1975 fro - wh i ch adequat e

radar and rainqaqe information w. re obtained. Spectro m eter dat a colle cted

during this time ve re sporadic due to a number of in s t r m j~ e~ t ~ a I  functions .

A descri ption of each pe riod lo llo ws .

—~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -~~~~~~~~~~~~ -- - - rn-—-- 
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18 April. Approximately 35 minutes of radar data were collected as

light precipitation associated with an approaching c old front intersected

the 2710 radial. Rain amounts recorded by the surface raingages during

this time were light with measurable precipitation at 3 of the 6 gages (0.8,

0.5 and 0.5 nun) . There were no indications that this rain was associated

with thundershowers although a previous rain occurring approximately 2 hours

earlier did contain thundershowers. The freezing level just prior to the

rain was at 3.3 Km. From Figure 2, elevation angles >2 0 would contain radar

volumes above the freezing level in the western portion of the network.

23 April. Light precipitation associated with an approaching, slow

moving cold front occurred over the raingage—spectrometer network during the

forenoon . The rain amounts were fairly uniform across the line with all

gages receiving rain amounts between 3.0 and 4.6 mm . There were no indications

than any of the precipitation over the line was convective in nature . The

freezing level prior to the rain was at approximately 3.7 Km. One—minute

rainfall rates did not exceed 14 mm/hr along the line with average rates

between 5-8 mm/hr.

30 April. Radar data were recorded during a 65 minute period on this

day. The rainfall, associated with an ac-tive cold fn nrr t , was convective in

nature witn thundershowers , and all gages  a l o r m ; t he  radi al re ’or ied

precipitation . Rain amounts varied from 11. 1 mm it - n -  end I the ru id a l

decreasing to 2.0 mm at the other. Several 1—minute i i t  os , xc. . ied 50 mm/hr

with 1 maximum rate during the period of lb ) mm/hr. The f i e i - ’inq level dur ir r

precipitation was approximately 2. ) Km . For a mor e li t ii 1 . 1  analysis of ttn l

case see Ap~~e l l Jix  0.

_____________________  ___________  

g~ ~
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30 May . A ppro x ima te l y 85 minutes of radar data we re recorded dur ing

t h is  s t rong ly  convect ive s i t u a t i o n  assoc ia ted  w i t h  a rap id ly  moving co ld

f ron t . Rain amounts along the 271° radial ranged from 7.6 mm to 11.4 mm

du ring the above period with 1-minute rates as hi gh as 60 mm/hr observed. Hail

also was recorded at the ground at 3 of the 6 raingage-spectro lneter sites

during the rain althoug h the number density of stones was small. The freezing

leve l prior to the rain was at approx imatel y 3.7 km.

Average va l ues for LWC and Z are presen ted in Appendix A for 18 A p r i l ,

23 A p r i l , 30 A pril and 30 May 1975. The data show n are for all radar radials

from 2700 to 272° for elevation angles 0.5° to 4.5°; 2 and 3-b in  moving averages

are both shown . Average values for R as determined from the six raingages

loca ted along the 2710 a z i m u th , are shown in Appendix B for time s concur rent

wi th the radar data. Average raindrop spectra when available are presented in

Appendix C for the above periods.

The Z , A , and LWC values along the radia l s of in terest we re averaged

ove r 2 and 3-bin intervals as a moving average along each radial. Each value

then represented a radar vo l ume 300 or 450 m in length by 10 in beam w id th .

The number of bins to be averaged for a representative sample was not entirely

clear i n i t i a l l y .  When 2 and 3-bin radar-de termined LWC va l ues are compared 
*

fo r  the two convec t i v e  days , (Fi g. 3), average maximum values are greater for the

2-bin da ta. The 2-bin data also show more variance in the average maxi ma . Howeve r ,

exam i nation of Z shows no observable difference in the 2 and 3-bin results.

The si qnificant difference in the 2 and 3-bin LWC averages re sults using

a s l i ghtl y differen t data set for each determination. A grea ter  num ber  of b i n

averages are discarded for the 3-bin averaqinq than 2-bin averaging because bins

conta in ing  undefined r e f l e c t i v i t y  va lues  are not used in the LWC calculations .

Since 2- b in  averag ing  y ie lds  better space resolution , this approach is consider ed

more des i reab le .  

— - - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~l?T,:--- r -  . . .~~~~~~~~ ~~~~~~~~ .~~~~ — - -
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Ano ther aspect of LWC variations may he examined w ith the l -n ninute rainfall

ra te data obtained wi th the recording raingages. An excellent correlation

exis ts between rainfall rate and li qu i d  w a t e r  cont en t c a l c u l a ted f rom s ur face

determined raindrop spec tra of one minute durations. Mueller and Sims (1964)

found that LWC and 1-minute rainfall rate are hi gh l y  co r re l a ted  when these va lues

are c a l c u la ted f r o m r a i n d r o p  d i s t r i b ut io ns ob tai ned f r o m a p ho tog rap h i c  dev i c e

(Mueller and Sims , 1966) .  The relationshi p be tween these variables was determined

for several l ocations around the world , and the relationshi p changed i ns i g n i f i c a nt l y

from location to location. When this relationshi p is de termined f roini 1—minute

spec tra obtained with the raindrop spectrometer , it too is not si gnifica ntl y

d i f f e r e n t .  The expression relating LWC and R is:

LWC = .042 R (I)

wi th a standard erro r of estimate (SE) on LWC genera l l y  <0 . 1 ;  a p lot o f LWC vers us

R for da ta obtained with the raindrop camera and drop spectrometer is shown

i n Fi gure  4 .

When the exp ressions used to calculate LWC and R are examined , it may be

seen that the termina l velocity of the raindrops in a drop distribution is the

onl y v a r i a b l e  that is not common to both express ions.

Rainfall ra te as calculated from spectrometer data is g i v e n  by

D=6 .0
R(mm/hr) = K ~ IT D3N~

D=0 .l ~

w here K is a constant  wh ich depends on the sensor area and samp le time , and

D=6.0 :ID3N D
LWC (g/m3) = 

~ 6
0= 0 . 1

where TD iS the terminal velocity of drop size D.
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T h e r e f o r e , the variability be tween spectra and the associated te rmina l

ve l oc i ties is responsible for the variance in the LWC , R rela tionshi ps.

However , s i n c e  the me d i a n  ter m i n a l  v e loc i ty f ro m spec t ra to spec t ra v a r i e s

l i t t l e , t h e SE is small. As a result , LWC values be tween cloud base and

ground  can be es t ima ted wi th reaso na b l e  accu racy by use of surface determined

rainfall rate in equation (1).

T h is  approach can a l so  serve as a check for LWC va l ues obtained with the

dua l wave leng th  techni que s ince  r a i n f a l l  rate was recorded at the six locat ions

i nd i ca ted  i n  Fi gure 1. I t must be realized that a comparison of this type

necess i ta tes ave rag ing a nu mber of values in space and time , s i n c e  r a d a r

para meters pertaining to a vo l ume are compared to surface , poin t measurements

4 of rainfall rate. A p lo t of LWC as calculated form I-mi nute raindrop spectra .

radar-determined LWC and LWC calculated f rom equation (1) using the 1-m inute

raingaqe de termined rainfall rates , i s  show n i n  Fi gure 5a. These data relate

to information pertaining to raingage location 67 (Fi g . 1) for the 30 April 1975

rain period. Values of radar-determined LWC are generall y h i gher than

correspo nding surface values for this data set. This also occurred at location

65 shown in Figure 5b a l thoug h there is a w ide  d isc repancy  dur ing  a p o r t i o n

of the rain between rainfall rate (and result ing LWC ) from the raingaqe versus

the spectrometer. An electronic saturation proble m in this spectrometer did not

allow the recording of rain rates exceeding app roximatel y 60 m m / h r .  Average

rai ndrop spectra for the above rain periods are shown in Fi gure 6. The LWC

d i s c repancy between radar and su r f ace -de te rm ined  LWC li k e l y  resulted f roiri t b ~

la rge difference in samp li ng vo l ume as well as the d i f f i c u l t y  in associating, in

t ime  and space , a radar volu me aloft with p o in t  n ,eas u re me n ts  on the ground. The

obvious adva ntage to radar-measured LWC ,is is also the cas, w i t h  r a i n f a l l  e c t i n l a t e d

f r o m r a d a r  i s  t he 1 a n t ,  a rea l  cove rage w i t h  radar as opposed to po i n t  ‘s- i jr e c - e  n t s

obt ained from surface instru mentation .

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  



- SUMMARY I
Li quid water content measurements obtained from dual wavelength rada r

data  i n d i c a t e  tha t the  ave rag i ng te c h n i q ue used i s  i mpo rt an t to the ma nne r

iii wh ich the data are interpreted . In a stud y such as t h is , a ime d at learn ing

w hat are the smal l  sca le  v a r i a t i o n s  in LWC and Z a l o n g  l i nes , the l i m i t i n g

fac tor becomes the smallest vo l ume size wh i ch can be examined for the vari-

ables of i nterest. Both 2-bin and 3-bin averaging of the radar-determi ned

average maximu m LWC are presented in the appendices for the four rainfall

events sampled. Regarding the more appropriate averag i n g  tech n i que fo r Z , there

is no si gnifica nt difference in the average 2-bin and 3-bin maxim a or standard

d e v i a t io n fo r the ra i n  pe r iods  a na l yzed . This indic ates that the smaller

total volume (2-bin averaging) is probabl y ‘larqe enough for obtaining represent-

ative values of Z.

A techni que for estimating LWC from surface point rainfall rates was

also pr esented based on raindro p d i s t r i b u t i o n s .  Si nce wi d e variations exist

in short interva l rainfall rates and drop spectra , the resulting LWC valu es

al so show this tendency .

Exami na t i on  of the data sets reveals that , as expec ted , there  are w ide

fl uctuations in LWC and Z as a function of range along 1 m b —  (radar ra di al s~ -

These variations are not as extens i ve for more st ra ti forr n rains as the 18 A p r i l

and 23 A p r i l  cases which had no apparent convective elements. Avera ge rt axi m ~n,)

as well as v a r i a n c e  i n c  r eus e  f o r  LWC and Z i .  t he rec i p i t i t  i on become’ ‘pore

c o n v e c t i v e  in n a t u r e .

Al though ha i I was observed on tho ground luring (hi ’ 30 M i - r ain , the

LWC va 1 nec i r e  i n 1 i n w i t h t hi’ 30 A pr i 1 coinv ee t i ye ri  i n w hi rr no ha i I was

recorded . A pparent ly ,  the number of ha i is tones p - n  u n i t  vol tm -n , wa~ s~~f t i c i t - m t  lv

- _~~~~~~~~~~~~ -—~~~~~~~~~~~~
—-—

~~~~~
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small to be “averaged ou t” in the statistics. I t is also possible that the

hailfa l l was of a very shor t duration and was not occurring during the recorded

radar sweeps . Since there was no t i m e  in format ion concerning the hai l  data ,

this canno t be verified.

The major goa l of this stud y was to ob ta i n  a la rge da ta samp le of r ada r

and surface rainfall informa tion . It is apparent from the limited amount of

da ta reported on herein that this goal was not fully realized . A major limit-

ation arose from the limited amoun t of funding allotted for the effort , in-

adequa te to support extensive radar operations. Radar data collection was

poss ib le  only when the dua l w a v e l e n g th radar  sys tem was opera t i n g  i n  eas t

centra l I l l i n o i s  as dicta ted by funding for a separate p roject . There was

no AFGL funding allocated specificall y for radar operations ; there fore , opera-

tional priorities were weig h ted towards the NSF-funded radar effort. The

AFGL radar effor t was in essence “p i ggy-backed” onto the other project. In

addi t ion , poor quality of much of the radar data obtained was a contributing

factor to the very limited da ta bank. Difficulties also with raindrop spectro-

meter operations contributed to the poor quality and quan tity of surface

d rop spec t ra i n f o r m a t ion .

Obvious ly,  f i r m  conclusions cannot be drawn from the s m a l l  amoun t of

da ta collected and ana l yzed . In the event information of this nature is

required in the future , a si m i l a r  effor t would be more successful i f funds for

radar opera tions were prov i ded.

Many of the operational di f f i c u l t i e s  encountered with the dual wave-

h- n i nt h  radar and the raindrop spectrometers resulted from problems often

ass oc ia ted  w i t h  newly de veloped i ns t rumen ta t i on . Mos t of these have been

correc ted .
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2-BIN 4/18/75 REFLECTIVITY (10 log Z) LIQUID WATER CONTENT (g/m 3)
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3 ’~~~ / ’ ’ -  ‘‘ : 7 : 1 1  2’’ . 6 7.9 16 . 3 0 . 27  0 . 20  0. 10 . 9  2 2.~ 0 . 0  0. ’ 7.9 2 . 9  1
x / ’1/ ’~ ‘ 1 : 7 : 11 7 7 1~~~9 ~.9 1 4 7  1 . 2 2  1 . 0 2  0, 2 0 . 8  II 9 .2 0 . 0  0 . 7  9 . 2  9 . 2  1
4 / 7 4/ 1 0  1 1 : 9 : 14 ‘‘ ~ ‘ .~~‘ 9.” ‘7 .0  0. 77 7.?r’ in . 1’ . O  2 1. 1 0.0 0 , 0  1 .1  1. 3 1
4 / 1 4/ 70 1 1 : 17 :  1 ‘ 7 1 1 1 4.5 ~4,6 0 . 0 1 ri .’2 0. 1 9 ~~9 0 4 . 7 1 . 2 1  1 . 2 1  1 ,5  6 .9 7

3-BIN 4/18/75 REFLECTIVITY (10 log Z) LIQUID WATER CONTENT (g/m3)

o~~’O “~~or 6.. EL . 4!I’I 070EV AV D !V MIS 900 39”P 9549 SlOE! 87089 809 1411 99711
lf 1 4/ 1~~ ‘ 3 : ’” : ’1 7’0.2 3 .11 72.3 2.06 1 .30 0.0 29 . 1 9 9 .7 0.0 0.0 9~ 7 ~ . 1 I
9 / 1 9 / 76  ‘ 2 :~~ ’ : 7 0  ‘‘0.’ 3. 8 70. 9 2. 16 1.92 0.0 71. 9 ‘~~ 5 . 8 1 . 0 7  2 . 90 2 . 9  11 .0 4
4 /1 9/ ’ 6  1 7 : 1’ r ’~ 77 1 . 1 1, 4  70 . ’ 1 . 8 1  1 . 4 9  0 . 0  7 1 , 4 27 6.9 2 . 3 2  1 .97 9 . 5  13, ’ 7
9/ 1 4/ 1 6  h 3 : 17 :~~~0 771 . 4  1 ,4 7 0 . 9  1 . 3 4  1 .07  0 . 0  2 7 . 7 22 3 . 9 2 . 0 7  1 .64 1 . 0 1 •9 7
9/ 1 9/ 76  ‘i: l~~, ”' ‘7 1 .0  0.0 10 .~~ 0 .9 ’  9 .6 3 0 . 0  20 .0 1(1 7 . 0  ‘ , 5 1  2 . 1 9  0 . 2  0 . 1 4
0/ 1 9/ 16  ‘0:40 :7 7  ‘7 1~~. 6 8 .8  14 • 4 0. 05 0. 4 9  0 . 0  19 . 4 10  2 . 3  1 . 62 1 .50 0 . 4  4 .6  II
4 / 1 4/ 7 c  1 1 : 9 1 : 1 ‘71 .’ (1 ,0 7 1 .0  1 .’0 1. 2 1 0 . 0  2 7 . 6 1’  7.7 2 . 2 5  2 . 0 9  8 . 6  9.’ 3
9/14/76 1 0 : 0 7 -  1 ‘ ‘ ‘ . 0 ~~. 9 ‘~~.8 1• 54 1 .2 7 0 . 0  37, 1 11 0 . 6 4 , 17 4 . 17 0. 8 9.7 2
9 /1 1 1/~~c 17: ”7; ‘‘0.~ 7, 0 ‘0.0 1. 69 1.911 11.0 77. 10 4 .3 1 .0 7  1 .0 7  7, 7 6 . 0  2
8/ 1 4/ 1 6  1 1 1 . 0 7 .  ‘ 7 0 . 0  7~~9 7 4. 11 1 .2 6  0 . 9 0 0 .0  2 1 . 6  ‘2 8. ’ 0 . 0  0 .3  9.7 4.7 1
9 / 1 4 /1~ 17:~~~:14 2 7 1 . 1 1~~4 21 . ’ 2 .2 6  1 .04 0 .0  2 3 . 4 11 11 . 7 0 . 0  0 .0  11 . 7 11. ’ I
4 / 1 9 / ’ 6  1 7 . 0 7 10 711 . 6 1~~4 ‘‘.11 1. 27 2 .6 0  0 . 0  25.7 10 6 . 1 c .10 5. 16 0. 9 11 . 2  7
4 / 1 9/ ’ ”  ‘‘:“7: ’4 171 . 4 1 .9  ‘1 ,7 1 .9 ” , 1 . 70 11 .0  21 .6  111 6 .0 6,03 5. 02 0 . 1  11 . 0
4/ 1 4/ 1 6  111 :’?: 14 ~ 7 1 . Q 4.’ 70 . 4 0.91 0~ 7 3 0 . 0  2 1 . 9 19  6. 1 3 . 11 3 , 9 0  (1. 1- 10 . 2  0
4 / 1 4/ 7 6  11: 07: 14 711 . 0 8 .0 7 0 . 1  0. 42 0.61 0. 11 21 .3  14 5, 6 1 . 6 1  1 . 7 1  3 .9 9.7
4 / 1 4/ 1 0 ‘‘ : ‘9 :  1 2 1 1 1 11 ,4 71 .7 1 .0 2 0. °6 0 . 0  71 , 6 9 . 1 0. 61 0.63 7 . 6 9.) 7
8/ 19/7 6  ll: ”l1 : 1 7’’, ’~ 9 .4 .~‘.O 1 .4 7 1 .1 2 0 . 1 1  2 2 . 1  10 6.~ 2 . 4 7  2 . 4 7  4 . 0  9.~9/ 14 / 70  ‘ R : ”9 : 3 ‘73 ,~~ 9 .4 70 .0  1. ” 9  1 .1’ 0 . 0  2 7 . 6  1’ ‘7 , 4  1 , 02 1 . 52 6 . 1 9,1 2
4 / 1 8 / 7 0  17 : ” ’ : 1 2  “ 0 ” - . ‘ 711 . 6 0 . 9 1  0. 7 2 0 . 0  7 1 . 6 i 7.0 1 ,47 1 .61 ‘.1 8, 6 7
9 / 14/ 11  Il: c c : ‘2 2 7 0 . 0  7 1  19 . 1 0. 0 6 51.5 1  0.0 19. 4 - 3.9 7.14 1 .99 1 ,9 0.11 1
I i/ 14 / ’c 1 7 : ” S : 19 7 7 1 , 6  9 , ” • 11~~4 1 . 4 7  1 ,28 0.0 73~ 1 , 9.1 3. 42 7, 11 7, 11 12.2 £~4 / 1 9 /7~ 7 0 : 00 : 111 111 1 4 , 0 211 . 3 1 . 8 1  1 .0° 0.0 ~7 . S 1’  4 . 8 9 .43 3 .6? • .~~ 7,7 II

4/14/7” 13 . 0 1 : 0 9  2 7 0 . 4  4 .~ 1 4 3  1 .1)4 0.4 1  0 . 0  70 .0  ‘ 2 . 1  0 . 0  51. 1 7 . 1 7. 1 1
4 / 1 9/ 7 ”  1 1 : 0 4 : 1 7  ‘‘0.0 1.7 711,7 0.49 0.61 0.0 7 1 , 7  6.1 7. 111 1 .49 1 . 3 . 11 1
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2—BiN 4/23/75 REFLECTIVITY (10 log Z) LIQUID WATER CONTENT (g/m3)

‘1”’~” “79? 9’. 81. 3 F 4 4  ‘TDOV 99329 8119 8110 OPTS 1E119 SPOFY 18171111 9119 ‘1110 41101
l / ’~~~/ ’~~ 

1 1 : 1 4 . 1 6  77’.O 7,9 7, 1 nr .’~ 4, 112 0. 77. 6 4~ 4 0.0 0.0 9.6 11, 6 1
4 / 2 7/ 1 0  ‘‘ :1~~:’c ‘‘1, 1 3, 9 7 7 , 7 1 .0 0  1 .72 0. 2 0 .  ‘7 1. 4 6 , 70  S.92 2.4 16 .” 1

~~/ 1 9 / ’ 1 1  1 1 : 21 : 1 7  77Q, 0 ‘. 14 ‘0 . 9 (1, 4 1 4  0,69 0. 21, 6 19 3,2 0.0 0.0 3,2 3 .? 1
4 f ’ 7 / ’” 11~~ 7l4~~ l1 ‘111. 0 7 ,~~ . 1 , ’ l. 0’~ 0.91 0. 21,2 1 4.0 2.~~9 2 . 5~ 1 , 4  6.5 2
~/ 7 3 , 7 4  1 7 : 7 9 : ’~ 

7 7 11,7 1, 0 73,6 1 , 1111 1 . 4’ 0. 26 .8 9 11 .2 7.4) 0 , 79 7.9 21 .9 1
4/’1/~~

11 11~~~74 : ’ A  2 7 1 . ° ‘.~~ 2. ’ 1 ,714  ‘.06 19. 71 ,2 9 3.6 0.0 0.) 3.5 ‘.‘ I
1 4 / 1 3 / 1 1 0  1 1 : 1 0 : 7 1  7 7 0 . 0 1 , ” ‘ 7 , 9 1 ,914 1 ,19 0. 24 . 6 1~ 

1, 7  3, 97 1 . 4’ 2.5 ‘3.7 7
‘4 / ’ 3/ 1”  1 1: 1 7 : 1 1 7  710 • 7 1 ,4 77 . 1 1 , 94  1 . 02 2  0.  1.9 12 0 • 1  4 .62 3 .0 2  2 .0  1c .0
-~ / 2 1 / ’ S  ‘i :10:~~ ‘‘0.6 ‘ , “ ‘1 , ’ 1. ’’ 1 .48 0. 20.8 12 1.4 2.”1 2.20 0.6 ‘~~~11 4
11/ 7’/’’ 1 1 :17: 7’  1 71 , 0 7 ,” 1, 5  1 , -, 3 1 . 3 0  11 . 29 .’ 9 ‘0.” 9 . 14 3 .32 1.8 15 .2 4

I’” ’’ : 1 0 : 0 1  2 7 1 ,4 7 ,’ 7 1 , 11 1 , 4 7 .10 0. 26 .8 12 6,6 1 ,09 1.53 4.8 9 .0  11- I 7 7  1 1 : 1 1: 1, 
~‘~‘‘ , 7 , 6  ‘4 , 11 1, 114 7.40 0. 24.7 14 6.7 3. 39 2 . 6 9  0. 7 ¶ 1 , 4  9

- -  7~~~~~/ ’~ 7 1 : 1 7: 1 1  2 1 1 . 7 7 • 0 7 1 9 • 9 7 ,  70  ‘ . 77 0. 27 ,1 71 5,0 3.’S 3.07 2.0 13 . 9 4
~~, ‘/ 1 1 :11:’l ?‘ .~~ 

l ,~~ 4 , 7 4 , 04  1 . 27  0. 19 , 9 7 9  $ .~~ 2 .~~ 1 2 . 3 2  1 ,5  1. 9 9
i 7’ l~~~’ ’ ’  :1’ :’’ ‘ ‘11, 9 9 ,~ ‘ .~~ 1,69 1 .11 0. 10. 0 30 4 .2 3 .60 3.31 0 .2  13 .3  104 , i , ’~ ‘ 1 : 11: 7 1  ‘111 1 7 0  4 ,7 2, 10 1 .07 0. 79~~7 34 7,9 6•83 4 ,61 1 , 5  22. 1 11

- ‘ 4 / ’~~~/ ’’~ ‘~~:1~~:’9 2 ’ I , 4 1,4 7 3 , 6  1 , 71 ‘.‘I 0. 74 .2 41 6.2 5, 71 4 . 5 2  0 . 2  19 . 1 11
11/ 1f~~ ‘ 7 : l~~ : 14 7 ’I , ’ 1,24 ‘ 29 , 1 7 t l  1 ,6 ’  0, 27 ,1 4 4 4 ,4 1~~ 14 3 ,19 0.6 16 ,8 26
4 f ’’ / ’ ’  1 7 , 6 4 : 1 7 0 , 7 1,6 ~~4 ,0 ‘,6~~ ‘.~ 4~ 4 0.  28. 1 9 1 1  7 , 1 4 . 7 3 3 . 9 9  0.9 1” .7 7?
4 / ’ 9/ ’ 4  ‘‘ :10 : ’ ‘ ‘1  9 ‘, 14 S’ .7 I • ’ ’  1 , 11”  in . 70 ,1 147 ‘.0 4 0 1 1  1.16 3,9 16 ,’ ~~l ’  ‘ ‘‘ ‘ ‘  : ‘‘ : ‘ 1  ‘ ‘C- , ” 9 ,14 ‘‘,6 2. 0’ ‘ I I  0. 76.2 4 1 4 0  3 , 191  2 . 9 5  3 .6  I 4 • 1 1 1 1
~~7 7 1 1 1 : 1 1 1 : 1 ‘ ‘1 14 4 4 1 4  10 , 7  7 , 0 1 4  1 , ’)’ 7 , 13 , 44 ‘ ‘2 -4 1 .0 7.3 7 2 . 9  ‘2 . 14 1

‘ ‘ 2 / 7 - 1 , 11: 10 ‘ 1 1 , 11 0 ,9 ‘4 ( 4  1 , 714 1 ,10  0 , 1 71 • 3  ‘6 7 , 14 0 , ” ’  5•3 11 0.9 73~~14 
~34 / 7 9 / ~~ ’ ‘ ‘ : 11 : ’’ 0 7 •, 6  9 4  1 4 ’  1 . 1 9 ’  l ’ t  i , ’ 76 . 6 74  9 , 12 1 , 1 7  7 , 5 7  4 , 9 1 1 1 7  17

4 / 1 1 /’ 0  ~~~~~~~ ‘ i- ’ ’ ’  • 1 ‘ 9  2 9 .14 2 . 1 9 9  ‘.~~2 -1 .0 ‘‘7 ,0 2 1  11 ,19 t~~~0 3  ‘ .9 9  0. 7 2 1 . 3  ‘2
4 / ’ )  / 1 1 1 .~~ : 3 9 : ’~ 

- t 7 7 0 11 , 14 7 4 , ’ ’, 2 1 ’ , U ’ ’ , ’ ’q , 4 30 ‘.7 4 , 9 4  (4 , 74  3 . 2  10 . 0  ‘2
4 / ’ 9 / t~~ ‘ ‘ :11 : ’ -  ‘ ‘ 1 (4 9 ,24 0 , ’ 1 . 11 ‘.2’- ‘ . ‘ ? ‘ .l ~2 ‘ .2 3 .54 2 .97 1.9 11 .3 1 7
4 / t r ’S ‘‘ :91 : ‘14 0 ’ 1 1, 11 14, 7 ’ ” , 4 ’ , ’ ’ ’, ’ C ’  .7 ‘1,0 “ ‘‘.9 0 ,l~ 4 0 . 9 3  1 2 . 44 1 1 , 4  7
~~~~‘ t t ~ 1’ :U’~~~ 7’’, ’ 9 , 44 ‘0 , 1 1 0 4  -1 , 192 ‘.0 7(1,9 14 9 4  1 , 4 9  1 ,11 4  ‘.1 b .c 7
4 / ‘l l’ 1, 4 ’  . 4  ‘‘‘ :4 4 ,4 ‘0 , 1 1, 6 ’  1 1 1 7  ‘. ‘ 7’i .9 ‘ ‘.0 r ,~~ I.~~ 

1 , 3  1 .7 1
4 / 7 1 / 1 1 1  ‘ 1 : 4 ’ : ~~ ‘‘n , ’ 0 . L 0 ” , l ’. ’ ’’  . ‘0 1 , ? 7 1 , 7 11 I T  9 , 9 4  1. 14 4~~9 11 ,7
4 / ’ l / ’ ’  1 ~~~~~~ 7 1  ‘ ‘n , ‘ 0 , 9 ’~~~, ’ ’, . 4 1 , ’ 1,7 ‘‘. 4 ‘ 0 .’ 2 . 07 2.4’ 1.7 11 .’ 14

II 4 0 : 7 1  ‘‘‘ , ‘ 0,9 ‘ 1 , 1 . 44 ’ 0 , 7 1  1.0 79 ,17 1 7  A l 4  ?. ‘r 7.47 1 .2 q , o 3 7
4 / 1  /~~ ‘~~~~~‘ : 9 ’ :9 ’~ 

7 1 1 , 0 4 .14 21 . 1 ‘ 1 1 4  1.’’ 0 , ’ 71. 0 ‘~~ 4 , 4 ~~.4 ’  1 .1~ 0, 1 9.9 ‘‘~

3-BIN 4/23/75 
- 

R E F L E C T I V I T Y  (10 log 7) LIQUID WATER CONTENT (g/ni 3 )
‘ ‘ ‘  ‘ V  • , ~~~ , ~99 ~~fl~~V ~VP?Y 1711 O~~ 91170 9”9’, ’”7”11 ~~~~~ ‘.9 84’ IP~~’

1’ ’ 1 4 711  ‘ ‘1 , 4 ‘.4 72 .2 11,~~~7 0 .00 0.0 77.2 7 0,? 0.0 0.2 1,, 1, 7
, , ,, ~~~~~~~~ ‘ ‘1, 1 9 , 24 ‘ ‘1  ‘1 , 16 1, 714 0.0 77.7 ’  0 .4 7 7  0,) 3, 14 ‘ , ‘

‘‘ : ‘4 : ’ ’ ’ . C ‘.‘ 7’ ,~ 0, ’4 0 , 14 4.0 7 2 . ?  3 l,~~ 0 . 0 O.~ 3,6  1 , 1 1
4 / 7 2 , 111  I l -  9 : 1 ‘ ‘0 , ’ 1 , 0 7 9 ,7 1 ,11, 1 , 1 1  0.” 70 ,3 11 13 ,14 “ ,‘‘ 4 , 2 2.4 1 ,1 11

1 7 : 1 1 1 ’  1 . 0  ‘ . ‘ ‘ 7• 0 1 , 0 ’  3 ,69 0. 74.3 ‘2  4 . 9 ‘,0~ 1 .4 6  I.~~ 11. ’
‘ ‘ ‘ ‘0 0 1 0  ‘ 7 , 1 1. ’1 11,67 0. 7 7~~7 11 4 . 11 1 , 14  9~~ 16 1 . 9 44 .

1 ’  ‘‘ 0 1 11 1 ,0 ’  0 74. 7 4 4 ,11 0 . 141  0 . 12 7 .8  4.2 (4

~~~~~~~~~ ~~ ~~~ :~~~— 2’l :’ ~ ~ ‘ : ‘‘ 0 ,314 17 , 74, 11 ‘ 2 .1 (1 , 71  (1.03 9 .0 9. 1 2
7 / 1’  ,, ,, : ,  ~ 11 4 9 ‘7 44 1 (1 4 1  fl , ’14 0. 76 , 6 9 (4 , 1 7. 19 1 , 7 1  I~~3 “ . “

1 1 - 4 4 . 1 ~~ ~~~~~~~~ ~ ~~~~~~ 7 7 7  1 ,90 (1, 7 9 , 1 1 1  0 . 4 ‘ . 3 7  7 , 1 1 1 1  1.9 11,11 3

14 / 1 ~~~’ 1 1 . 1 1 4 :  1’ ’ ’ ’~~~~~~ 1~~~~~~ ’~ 9 1 1 ’  7 , 9 1  0 , ‘‘ . ‘ 111  6,4 1.4(4 7.46 0 . 9  ¶0 . 1
, , , -.  , , : :,~~ ~~~~~~~~ ~~~~ ‘ 4’  L~~ - . 114 0. 29 .6 16 ‘,~~ ‘,71 0,74 7.7 ~~,6

~~~~~~~~~~~ ~~~~~~ 1:~~ ~~~~ ~~~~~~ 7 ,~~~14 0. 78 ,9 24 6.4 2 . 14 7 , 19 2 3 ~~. 1 3

4 / ~~~l/ ’ ’  1 1 . 9 1 . ’ t  ‘‘0 0 7 0  ‘ 4 , 1 7 , 0’ 1. 141 1 ,0  79 , 1 70 11,4) 4 , ’ 4  3 , 4 ’  1 ,7  1 7 , 7  1’-
f 7 4 .

~ 
1 7 9 1 1 . ’ 4  ‘‘‘ 0 3 4  7 1 1  7 0 ’  1 9 1  0 , 0  7 6 , 4  9” 0 .1 1 , 9 3  3 , 14 7, 4 7 0 1 1  ¶ 4

O 7 ’ l Z ’’. 1 1 . 1 : ’ (4 ‘ ‘ ‘
S

’ 1 41 1 9 1  l:’O 7 , 9 1  (( . 1 24 . 0 07  6 .4 7 , 3 5 7 , 0 ’  0. 6 17 .3 1 1
I~~~- 1 . . ) 0  - ‘ 0 7  ‘ “  ‘24  II 1~~ 4 4  1 , 1’ 1 ,0 71 , 11 4~ 6 . 7  7 , 9’ ‘.11” I I  1~~. 0 ¶ 4

~~~~~ 7 1  1 , : ‘- ~~‘
‘
~~ 1 9 ‘~~ I ‘. ‘ 1 ,~~~1 0,0 724 ,49 16 -1 .2  ‘, 6 ’  2 . 12 0.9 .4 1 ’

~~ H~~ 1 : 7 4  1 , 19 0. 0 7 4 , 6  4~ 4 .4 4 , 0 1  2 , 4 1  0 . 3  1 0 . 7  12
4 / ’ 1 7 ’  ‘ 1 - ’ 1 . ’9  ‘ 1’  11 1 0 ‘24 , 11 7 ,17  (l • 0 4  0 .0  76 . 4  7 3 4 . 8  7 , 6 4  7 , 10 11.6 44 .6 11
4 / 1 1 1 11 ‘l l:’’ ’’l :’ ‘.4 ‘ 1 9 ,’ ~. 2 ’  (1 , 924 ~~~~ 7 6 . 42 20 0.0 2 , ’3  7 . 2 1  0 , 4 ~ ,T ’  11
4 / 1 1 1 ’ 7 ’ , , . , - , : ,~~ ~~, 1 1 1 4 ~~~~~~ 9 c  7 ”  1 , 4 0  0 , 1 71 .6 1’- 1.1 1 , ’ )  1 . 0 )  1 , 1 1 1 1

4 / ’ 3~~’’ 
,1 1 , ’~ ‘‘(1,6 9 .4 224 .8 7 , 4 7  1 . 14;’ (‘ . 7  7 ’ . 7 2’ 1.2 ‘ . 2 1  4 , 3 7  1 , 7 ‘~~~. ‘‘o f ) ,’ ’  11 1 4 . 1 0  ‘ ‘ 1 , 4 1 II ‘ 44 , 0 1 , 14 ‘.72 1.) 74, 7 2 ’  6 . ’ ‘ ,0 4  l .6 2 2. 0 1 0  I I

4 / ) 7 1~ 7 7 . 1 1 4 ’79 I l )  I II 7 ’ ,Q 11, ’’ 1.6 ’  0 , ’ ‘1 , 1 ‘ ‘.7 ( ‘ .0  11.~ ‘.2  ‘. 2
( 4 / ’ 1 ’  1 7 . 1 4 ’  . 1 0  ‘73 ’ 7 4 ‘ 1 ,0 2 ”  in. ’’ 0 , _I 7 7 , 1 9 4 7  ) ,‘l 1 . 3 1.7 6 , 19

~~~~~~~~~ ~~~~~~~~ 19 24 -t
~~ 7 0 . 314  0 , 1 2 1 , 0 0 11 .4 0 . 0  0 .19 11 ,4 . 7 . 8

, 3 , ’6  7 1 (4 ” - l l  ‘‘0 ’ 4 4  -t ’ ;  
~~~~~~ 7 .40 (‘ 7 71 , ’ ‘1 14. 9 2 . 9?  7~~344 1 .0 ¶ 7 , ’(

1 4 1 7 1 / I  1~~ - ( 4 ’ I 1  7 1 . ’ 0 :0  2~~ . ’ 2. 4 0  7. ”” 0 , 7 7’7.~ . 6  4.3 7 .47 1 .911 Q . 4  ~~~ ‘
4 7 1 7 ~~~~ ,~~~

: t4 ’.00  ‘ 11 . 11 4 , 0 1 , 0 ~~~~~~ 0 ,’’ 11,1 72, I 7 1  7, 11 7, 1’7 1 ,74 .0 ‘. -‘ 

_ _ _ _ _ _  _ _ _ _
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2-BIN 4/30/75 REFLECTIVITY (10 log Z) LIQUID WATER CONTENT (g/m 3)

089 7’1! 47. Ft. 911411 31109! lED?! 81! 8117 NPT-6 44*11 SIDE! 470!! 1108 94! NPTS
4 / 3 3 / ’ c  1 5 : 5 9 : 2 1  71 l~~~9 0. 4 27 . 4 2 . 96  2 . 4 3  0 .0  24 . 3  24 6.5 4 .86 3.05 1.5 21.3 13
0 , 10/ ’ 5  15: 0 1 : 9 1  7 7 7 . 6 0. 14 2 0 . 9  7. 445 2. 1l~ 0 . 0  29 .8  23 6.0 3 .90 3~~37 2 .9  16 . 1 9  10
4/AO/ ’S 15: 53 : 1 1 2 11 .1 40 .4 26 .8 1.0~ 2.31 0.0 11 .5 19 11.0 4 . 2 9  3 .5 7  3.2 17 .1 9
4 /110/ 10  15: 6 3 : 9 1 710 , 9 0 . 4  76 . 9 4 . 9 4  4 . 07  0 .0  3 3 . 2  19 1 4 . 1  5.36 . 4 . 2 8  1. 4 17 . 44 11
4/10/19 16 :69: 91 210. 9 0.4 20 .7 4, 11 1 3~ 79 0.0 00.8 16 6.8 4.56 0.62 1.9 16.4 9
9/ 9 0 / 7 6  19 : 53: 36 270. 2 0.8 22. 9 3 .20 2.83 0.0 27 . 2 11 4 9 . 0  3 . 7 0  3 . 2 0  3 . 9  9 2 . 9  3
4/10/7’ 15:53 :36 210.2 ‘.44 21 .6 2.26 1.84 0.0 25 .2 16 5.6 3.00 2.67 1.1 10.2 5
4 / 9 5 1 / 7 9  1 0 : 6 3: 96 7 7 0 . 6  1 .4  75 . 6 1. 77 9 . 2 7  0 .0  31 .1 10 10. 4 5.03 4.48 1.7 18.0 5
9/10/ 76 ‘5:53: 96 271 . 1 1 , 4  26.1 6.05 5.08 0,0 3 1 .4 22 8.4 3.20 2.55 4 .1 14 .5 9
4/10/111 16 :53: 10 271 .6 1 .4  27.9 5 .23 4.16 0.0 ~4.1 244 6,3 3 ,47 3. 11 2.1 12. 12 10
2 4 / 7 3 / 7 6  1 0 : 5 1 : 9 9  27 7 . 0  1.44 7 6 . 7 3.61 2.79 0.0 37 .0 24 12.3 3,75 3.47 6.2 11.5 1
4/ 119 /75  15: ’1:~~9 2 7 2 . 0  7 , 5  ‘ 9 . 1 4  0 , 8 8  0. ’l 0.0  2 0 , 0  14 4 , 9 3. 74 3 .2 5  0 . 0  11 .7
4/9 0/75 15 :61 :99 71 1 , 7 2.’ 77, 7 1.74 1.16 0.0 2(4.3 32 4.8 3.50 3.51 1 2,5 10 ,9 0
41/30/14 l5: ”3 :~~9 271 .3 7.5 24 .7 5,31 4 ,41 0.0 30. 7 10 6.9 0 .02 2.19 0.4 114 .7 7
4/ 3 0 / 75  1 5 : 0 3 : 29 2 7 1 . 0  2 . 5  27. 1 4 . 4 1  3 . 3 7 0 .0  29 . 7 9 5. 7 1 .09 1.01 4 . 2  6. 7 3
4/10/ 7” ‘5 : ’1: 44 7 17 .6  2 .5  26 . 1 14 . 29 3 . 3 3  0 .3  2 9 . 4  9 49.3 0.95 0.36 7.24 9.3 2
4/3 0/79 ‘5:91 :98 2 7 3 . 3  2. ” 2 2. 1 1,•76 1 .39 0.0 73 . 9 4.1 1 .27 1 . 0 3  2 . 0  5 . 5  9
4,10,15 15:51:84 770.3 3 .5 2 2 . 0  2 . 5 4  2 .05  0 .0  74 .5  12 4 . 6  3 . 31 3 . 2 4  0 . 8  8 .6  4
4/ 13 /76 15 : 5 7 : 4 8  210 . 8 1.5 2 1 . 6  2 .22  1 .89  0 .0  29 . 8 1 1  6 . 4  1. 7 1 1 . 3 2  4 .2  9 . 0  9
4/ 10/15 15:51 :44 271 .2 1 . 5  74~~ l4 3 ,34 2.94 0.0 26 .9 11 4 ,0 1 .95 1. 71 1 .9 7~ 7 4
4/ 1 3/ 7 1 1  15 : 5 9 :48  2 7 1 . 7 3 . 5  24 , 51 3 .26 2. 70 0 .0  2 6 . 8  17  2 .~ 2 . 0 1 4  1. 73  0 . 3  6 . 8  1
4/10/15 15 :53:48 272.0 4.5 19 .6 1.11 0.96 0.0 20. 4 6 7 ,6 1 .07 1 .07 49 .5 8.7 2
4/10/75 ‘5:51 :48 271. 6 4, 9 70.6 0. ’46 0.45’ 0.0 21 .1 5 0 .2 0.0 0.0 3.2 3.2 1
0/ 9 0 / 7 6  15: ’ 1 : 48  7’ l , ?  4 . 5  10 . 1 1. 16 0 . 99  0 . 0  2 0 . 5  9 4 . 5 0 . 9 6  0 . 4 9 7  3 . 2  6~~8 8
4/ 10/15 1 5 : 5 3 :4 4  27 19 .9 4~~ 6 18, 9 0 . 9 7  0 , 7 5  0 . 0  2 0 . 3  6 0 .0 2 . 9 5  2. 95 1 .Q 6.9 2
‘4/ 14 0/ 7 5  15:59: 1 770. 6 4.5 20.9 7 .22 1 .39 0.0 22.3 3 6.49 3. 15 3. 15 2.7 9.0 2
4/30/15 1S:~~4: 3 210.1 4 .5 20. 1 1.14 0,89 0.49 20.9 6 2. 1 0.0 0.0 2.1 2.1 1
19 / 1 0/ 15  15 : 5 1 1 :  1 2 7 0 , 0  4 , 6 ‘9 . 6 7 • 9 1  1 . 01  0,0 72.0 8 6,0 2,06 1 ,69 1 ,6 6.44 4
4/10/ 75 ‘5:54 : 3 270 .~ 0.11 27 .1 4.59 4~~7c  0 . 0  32.2 10 6.5 2,445 2 .22 4 .0 9.12 3
4/1 0/76 15:64: 3 271 .8 51. 14 7 7,1 6 . 3 5  9,73 0.0 14 .3 16 ‘8,5 2.16 1 .69 ‘4.2 11 .0 40
4/7 0/76 15:50 :0’ 77 1 , 9  0.0 25 .0 1,99 3.42 0.0 29.8 76 44.7 5.49 4 . 4 8  0 . 5  18. 7 16
4/9 0/16 ‘5:06 :247 27’.’7 0.4 70 .0 6.68 “.77 0.0 39,5 27 9.2 6.19 4,34 1.5 21 ,5 16
4/7 0/75 ‘5 :56:4’ 771 , 1 0.21 79. 9 5,7’ 44,77 0.0 14 .6 73 6 ,6 4.03 3.36 (‘),3 13.2 114
4/ 10 /15  16 :544:01 211.0 0.4 79. 3 5, 148 9.09 0.0 31 .7 23 7 .0 3. 97 2. 74 3 . 9  15 . 1 10
4/ 1 5 1/ 15  ‘ 6 : 5 6• U’ 77 0 . 6 0 . 0 2 9 . 5  4 , 9 9  3.844 0.0 34.5 22 1 .7 0,61 0.149 2 . 7  15.44 11
4/3 0~~7~ 16 :644 :0 1 770.7 0.4 79 .1 5.13 4,09 0.40 34 .1 26 7.2 4.82 3.66 1 .9 20. 4 129
9/ 1 7/ 7 0  1 5 : 6 5: 5 1  2’70.2 1 . 0 11. 8 7 . 28  6.144 0.0 19.0 16 ‘.9 4.60 3.71 0.9 16,3 19
4/’O/’’ 15 :56 :41 770.7 1 .21 30. 6 6 .714 4.’0 0.0 36 .1 33 5.6 7 ,34 2.91 1 ,0 11 .9 20
4/’0/79 95:56:51 271 .2 1~~ 4 79 .2 5.00 4.46 0,0 33 .2 33 7 , 6 3, 09 2.32 0.9 14 .0 11
24/90/16 16:66 :61 21’.’ 1 .4 211.’ 6.25 ‘0.16 0.0 16 .0 10 7.5 3• 14 3~ 47 2.3 12. 7 10
9/9 51/75 ‘5:66:~~ 272.0 1 . 4 70 .0 6.30 6,39 0.0 36.~ 29 9 .2 4.80 4 .32 2 .8  16,0 112 4 / 0 7 /1 4  15:04:06 772.0 2.5 26.1 3.30 ‘.70 0.0 79 , 1 1 1 1  6. 1 2. 35 3.74 7~~4 11 ,8 9 0
4 / 9 7 /7 6  1 5 : 66 : 06  7 7 1 . 0  2.5 26.9 6.044 1.91 0.0 10.0 24 11•44 2.99 2.06 2.7 14 .0 11
4 / 10/ 75  ‘5:6’:~~ 2 7 ’ .? 7, 0 76 . 1 4. 0~ 3 . 41  0 .0  3 7 ~~9 2’ (‘.0 3, 07 2.51 1 ,9 17, 1 12
4 / 13 / 76  1S:5f:0 , 210.0 2.5 26.2 3.79 3.10 0,7 10,2 76 ‘.0 7.69 2.13 7.1 71 , 1 14
(4/10/16 IS:’’: 0 710 ,6 2.~ 29.6 6.92 ‘.127 0.0 17. 4 3 1  4 .~~ 3 . 2 4  2 . 6 6  0 .2  12 . 6 17
0 / 1 3/ 7 6 15: ’7 :  7 7 10 . 3  2 . 5  ‘.2 5.5 1 4.’l 0.0 31 .0 36 “ .0 2 .81 2 . 7 9  3. 1 1 0 .2  17
4,1 0/15 1 5 : ’7~ 0 ? ‘O. ”) 2.5 ‘8.? 5.717 4.66 7.0 13 , 5 19 6 , 6 7. 72 1. 11 1 ,4 15. 8 21
9/1 7/76 ‘~~:6’: 0 711 .4 1.5 23.’9 4.12 1, 13 0 .0  10.2 28 6.8 _ . 11 2.11 1.9 13 .4’ 14
9 / 7 0 / 7 6  iS :~~? : (7 271 .8 1 6  7 0 9  4.06 1 .02 0.0 20.6 23 6 .3 3.68 3.39 1 .3 17,0 11
4 / 1 1 1 / 7 5  16 : 01 : 0 711 .8 9.4 22.4 2.049 1 .61 0.0 24.2 19 4,•4 3.64 3.18 1 .2 12. 1 1
4 / 2 0 / 7 0  1~~:~~’: 24 7 7 1 . 4 8. 4 22. 1 2.2 F 1 . 8 1  0 . 0  25 .’ 1’ ‘- .8 1 .85 1 .65 2 .9 8 .4  12
4 / 1 7/ 14  1 6 : 6 1 : 4 7 7 1 . 7 4 , 4 7 1 . 6 2. 0 6 2. 16 0 . 0  24 . 4 24  7 . 8 4 . 9 4  9~~0 3  1 . 4 4  16 .7  10
( 4 , 10 ,14  1 0 : 6 7 : 1 710 .8 4 . 4 77.0 2.01 1 .924 0.0 OS.? 26 4~~3 3 ,1) 2,144 1 ,2 12.2 14
4 / I I / 7T ‘‘0 :57 : 4 770.4 4.4 23. 1 3. 12 7,74) 0.0 2’.? 26 8.3 4 .22 3, 11 2.6 14 .1 17
4 / 4 7 1 1 1 6  16 :  0:24 210.’ 0.4 32.7 5.76 0 .66 0.0 36 .3 29 8,0 6.54 0.40 1 ,7 751, 7 14
4 7 ( 1 / 7 0  16:  0 : 7 9  2 7 1 .1 0.4 79 ,’) 5.54 4.444 0.0 14 .9 28 1.0 7~~35 8.69 9.9 31,6 11*
I’ l l/ i c  ‘6 :  0:24 7 7 1 . 49 0.4 79.1 6 . 19 0.62 0.0 15.2 28 (‘.4 4.93 3, 444 3.9 19 .6 19
14~~~~ 0 /74  ‘4: 0:70 3 71 , 0 27.4 70.9 6.45, “.4’0 0.0 35.2 214 44. 1 5.29 3.90 2.1 21 .4 14
-4/143/ 76 16: ~ :7’4 270.3 0.4 3 2 . 7  4.’1 3, 9 7  (1.0 36 .3 51 49 .8 9 .2 1 3. 60 (1.4 16.1 14
4 / 13/1 ’  16 :  0:78 270.7 0.4 11 , 9 4.66 ~.25 0.0 17 .1 51 7.9 c .90 ‘4.19 3.8 ~~~~ 26
24 / 20/76 ¶6: 31 :7’ 8 711 . 7 0. 4 ‘II .? 6 .23 4 .46 0.0 38. 7 64 4 .4 6 , 6 6  0 . 99 1 . 2  7 3 , ’ 3 1
4/1 3/75 l O t  0 ’~ 711 .6 0.14 14 .7 7.4 2 5.90 0.0 39.7 53 7.’ 4.06 2.94 19.8 23 .2 30
0/’O’7S 16 : 7 : ’9 )7’.O (7 .14 14, 1 6.94 6 .6 1 0.0 19 .3 4 9 ‘.7 4 .12 3. 17 1 .1 20. 6 2R
4 / 2 3/1’ 1 6:  O : ’8 27 1 .4 ‘ . 14 70 , 7 4.14 3.28 0.0 34, 6 6 4  1 .~~ 6.14 4.16 0.7 22.8 2’
4 / 1 3 / 7 4  16: 0: ’? 7 7 1 , 4  ‘.0 79.8 1,41 1 .10 0.0 13.2 66 ‘.1 4.77 1.93 0.6 1’.O 11
14/ ’l/’S 16 :  0: 17 71(1, 24 , , 4 71 , 9 3.97 2. 15 0 .0  14. 5 64  ‘.8 1 ,79 3.0 1 1. 7 11 ,7 31
( 4 / 4 0 / 71  16: ~~:1? 2 7 0 .0 1 . 4 24 .1 6 . 71 6 .0? 0.1’ 37 , 1 644- ‘.6 4 . 95 4 . 4 7  1 . 4, 19 . 8 33
4 / 3 0/7 ’  ‘2 :  7 : ’? 710 .0  7, 19 711,1 8 . 8 1  ‘.‘“ 0.0 92. 5 18 6 . 3 3 . 11 2.443 0.4* 10.0 15
(4/2 3/7’ 14:  1: 1? 7 ’0 .6  7~~4 2 4 4 . 0  4 , 73 1 , 99 0.0 11 ,5 4 1 6.7 3.37 1.0) 1 .1 11 .8 111
0/4 0/70 16: 0:’’ 27 1 .? 2. ’ 24.5 3.39 2.63 0.0 29 .1 44 1 7 , 1 4.52 3 ,98 1 ,2 149.9 144
1 9/ 1 3 /1 4  i F,: n : ’’ 77 9 , 9 2 . ’ ‘1 , 42 1 . 3 4  2. 92 0 . 0  ?~~.2  60 7,9 0,40 3~ 73 0.2 144.6 21
4 ( 4 ( 1/ 1 ’  14: 0:20 771 ,8 1,14 73. 1 2.10 7.130 40,0 21 ,0 50 6.1 2.89 2.45 2.2 2 1.4 22
4 / 2 ( 1 / 7 4  ‘6: 7 :16 271.3 1 .4 71. 6 7, 76 2 . 7 7  0.0 2 6 . 4  60 6 .8 1.10 2 . 6 2  0.6 12. ’ 2 1
4/’0/7’ 16 : 0: 1’ 27 0 . 9  1. 8 2 7 . 1  7 . 8 9  2.91 0.0 27 .2 34 5. 44 3. 92 3.15 3 .2 17 .2 16
0 / 1 1 / 1 6  16 : 

~~:66  710.40 9 .0 7 1, 0 2.~~0 1 .90 0.0 25 .8 28 6.9 4 .23 3. 82 3 .14 2 3, 4 8
4 / 4 0 / ’ ’  1 6 :  0 : 6 4 9  711 .1  4 . 6 19 . ’ 1 . 0 2  0. 19 0.0 20. 8 23 6. 11 3.1 0 2. 71 2. 7 11 .1 49
( 1 /’ l / ( ’  0 4 : ‘1 : ” f, 771. 9 4 , 6 19 , 3  1.50 1 .17 44 .0 22.6 28 8,44 2,56 2.36 6.0 11 , 8 44
2 4 / 1 0 /1 6  76: 0: 411 211 .4 0.4 14 . 1 7.19 4.86 0.0 19.6 56 12 .0 4~~ 14 3 . 90 0 . 9  19 . 4 12
(4/4 3/76 14 :  1 : 2 ’  27 9 .0  0 . 0 1 4 , 1) 6.3 6 “ .14 0 ,0 19 , 3  ‘2 7.11 4.31 3.59 2 . 4  17 ,4 79
4/43/7 ’ 16: 1:71 770.6 0.8 1 9 , 1 6.40 2.93 0.0 19 .2 ‘2 6.49 4 .85 11 .92 0 .3 17 ,3 7 1
14/40/’’ 149 : 3 :2~ 7’O.l 0.’4 9 1~~~7 4.94 7 . 14 0.27 16.44 66  7 ,0 6 ,49 7, 70  0.14 29.1 29
1 4 / 1 0 / ’~ ‘6 :  1 : 71  270 . ’ 0.4 29.2 5,66 4.70 0.0 1 5 6  4 9  .2 44. 69 1 .42 1.0 22.2 24
0’ l f l /’ ’  16~ ‘ : 7 1  7 7 0 , 6 0.4 11 .1) 14.69 5, 99 40.0 19 .2 63 9.1 6 , 85 4 . 6 9  0.7 20. 9 71
1 9 / 1 7 /1 ’  141 : ‘:75 211 .0 1 ,8 10. 1 4, 91 5 . 79 0 .0  3 6 . 9 ,  6 1 9, 4 0 , 44 4 , 6 1  0 . 2  21 . 3  11
(4 / 1 0 /’ ’  76 : 9:7~ 773,4 1 ,4 90 .7 5, 69 6 ,10 0. 0 16 . 9 69  7 . 9 4 . 1 2 3 . 6 1  9 . 3  19 .0  30
4/ l I”’  16: 1 ; ’5 271. 1 1 .4 26.9 2 .811 2 .196 0.0 110,4, 58 8.1 0,351 4~~147 19 .1 14. 7 29
4/l 0/7~ 16 : 1:7’- 271.? 1 .4 76 ,9 4.19 1 .6? 0.0 9I •44 66 7.8 5.95 5.17 19. 7 71 .5 29
4 / 1 7/ 1 6  ‘6: 11 ; ’6 270 .7 1.4 2’.’ 4.43 3 .93 0.0 91 .2 59 9~~O 5 .11 4 . 4 4 1  9 . 2  11 .19 28
1 4 / 1 3/ 1 1 1  16: 9 : 1 ’  270. 1 1 ,0 71 . 0 0 , 7 7  44 ,56 0.0 19 .7 ~~I, 7,0 4 ,96 3, 449 (( 7 9 9 3  29
44/4 0/16 16 : 9 :1~ 210 . 9 2 .6 7’.9 3, 60 1.07  (4 . 0  1 1 .0  11 8 . 6  6 ,12 3.99 2 . 7 79 .1 18
14/ 90/’’ 76: 1:9 2  27 19 .9 7, 4 22 .9 2.34 2 . 0 ?  5 1 . 0  20 . 2  31 9 , 4 t* , 13 . 90 3 . 2  11 .8  9
4 / 4 0 /16  149 : 3 : 1 1 4  2’1 .5 2 .’ 72 , 9 1. 9 9  1 .5 8  0 . 0  25 ,42 79 9. 1 4 , 4 2 1. 00 2 . ) 19 ,’ 14
0 / 1 3/ 7 6  714: 1:~~1 7 7 1 . 6  1 . 4 ‘9 , 11 1 .56  1 . 2 9  0 .0 2 7 . 5  22 6 .0 9 . 24 4 .911  0 . 3  38 .~ 9
1 4/ 13 / 1 6  16:  l ’ 5 1  7 10 . 11 1. 4 20. 1 7. 19 1 ,9 9  0 .0  2 2 . 5  ‘I l  4 , 6  3~~14 2 . 79 2 , 1 9~~ 1 I

- ( 0/90/’’ ‘4: 3:5? 271 .6 4,6 17 ,9 0.49 0.17 0.0 14 .7 4 2, 9 0.0 0.0 2,9 2,~ 1
4 / 9 0 / 1 6  7 4 :  3:~~2 777.0 4.’ 18 .0 0.90 (9 .67 0 .0 19 .0 149 7 . 3  0.17 0.11 2. 7 2. 44 2
(4~~ 9 3 / 7 c  1 6:  1 : 9 7  2 7 2 . 0  0 , 4 10. 9 6.01 3.89 0.0 36 .2 6 1 8.3 4,35 5 .26 0. 1 7)• ’7 79
9 / 1 2 / 1 6  1 6 :  ‘ : 0 7  7 7 1 .5 51 .4 119 .7 4.014 1.4 6  0 . 0  16 . 7 61 7 . 9 6. 09 6 . 10 0. 44 71 . 6 29
4/2 1/15 1 6:  ‘:14’ 7 7 1 . 1  0.42 79~~4 6 ,43 4 .92 0 .0 96.6 61 12 .0 3.79 3, 11 7 .7 3 6 . 2  3 7
0,11/ 16 1 6:  4 : 1 4  270.11 0.4 79 .9 6.56 6 . 73 0 .0  31 . 1 64 9 . 11 4 . 8 0 0.131 0 . 1 4  2 0 . 0  2’4,43/74 ‘6: 6:16 17 0 . 7  0. 4 29 .1  6 . 61 0 .69  0 .0  1 5 . 2  ‘0 7 , 49 8 . 79 1 . 4 6  0 . 7  711 . ” 2’, ,I l / i”  14 :  4 9 : ’’ 7 7 0 . 0  0 . 4  2 1 . 1 1 . 6 0  2. 4244 0 .0  1 6 , 6  79 5 . 9 3 . 9 2  2.~~9 0.0 10. 7 10
0,93/1’ 7~~: 11 :19 , 710.4 19.4 944.9 5,944 11,78 0.51 78 .9 1” 1 ,1 7,88 7.O6 3 .2 ¶1 .2 1.
4 , 1 3 / ’ c  16 : 6:24 7 7 0 . 9 0. 0 141 . 1 5 . 6 3  4 . 4 4  0. 0 90 . 2  4 0 9 . 3 1 .66  3. 4 1  0 .2  75. 8 II
o ’ I 7 ’ 7 ’  16 .  6 : 7 0  271 . 9  0. 4 79 . 51 9• 6R ‘2 . 3 5 1  0 .0  91 .5  81 7 . 11 4 . 75 4 . 10 1 . 4 17,6 20
4 / 4 3 / 7 6  111: 6 : 2 0  2 7 1 . 9 0, 4 77 .9  1 , 8 1  2.5’ 0.0 30.7 4 2 7,11 4 . 91  3 . 7 9  I . ’ 20 . 2 7 ’
4’1 7/’6 16 : 4 :20 7 7 1 , 7  1 . 8 211 . 4 1 .77 2.7 11 0 .0  7 3 . 2  19 6 ,9 5 .94 4.10 0.2 2~ .4
~~/ I )/ 7 6  ‘ 6 ;  11 : 7 0  7 7 ( 4 . 7  1 . 4* ‘9 . 7  9 . 39 2 . 8 3  0 . 0  7 1 . 9 9 1  1. 1 1 . 67 3 . 2 1  1. 7 17 . 4
( 4 /~~0 /1 ’  16 :  6:24 71(4,3 3. 4 ~9,7 4.09 1 . 3 1  0 ,0  3 9 .0 10 8. 1 4 . 0 9  3 . 1 6  9 . 3  16. 2
7 / 9 3 (1 6  16 :  2 ; 7 9  7 7 0 , 1 3~ 4 244 . 0  6 . 2 1  4 , 79 0. 2) 3 4 , 11 19 10. 7 6 . 1? 4 , 3 1  2 . 1  70 . 8 
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2-BIN 4/30/75 R E F L E C T I V I T Y  (10 log Z) LIQUID WATER CONTENT (g/m 3 )
‘ V II I  ‘~~~ “ I”” ’  ~~~‘0 9 ‘ ( “ 014 ’  1 V ’ ’ V ’ ’ (

4 / 13 / 70  16: ~:78 771 .0 2.’ 79 .6 4 . 2 0  ~ • 4 9  0.0 31.4 19 8.9 4.16 3.10 3.3 12, 9 6
7/ 9 3 /7 6  ‘ 6 :  6 :4 ’  77 1 . 0  1, 4 ‘8 .6  1 , 17 1 . 06  0.0 19 . 8  9 4.2 7.80 2. 40 1 . 8 6 . 6  2
4 / 9 1 9 / 7 6  14:  

~~:4’ 27(3.0 1~~ 4 20 .9 1 .4 9 9 1 , 0 3  0.0 24 .2 1 8 11. 1 2.83 2.19 7 . 1  10 . 1 0
4 / 1 0 / 7 5  ‘6 :  1 2 : 4 7  27 1 . ° 0 .4  26 . 8  4 . 4 1  1. 10 0 .0  3 2 , 1  60 1,6 4 . 5 1  1. 41 0 . 2  2 2 . 3  14
4 / 9 0 / 7 6  1 1 4 :  9: 11 7 7 1~~u 0 . 4 28 .0  3. °2 2 . 9 9  0 . 0  3 1 .6  45 7.5 4.93 4.32 0. 7 16.9 22
4 / 9 0 / 7 5  16 :  9 : A ‘70. 4 0 . 4  11 . 6.78 4 . 1 0  0. 35 . 5  36 7 . 1  3 . 6 5  3 . 0 2  3 . 0  9 6~~6 19
1 4 / 9 ( 1 / 79 16:  9 :  8 27 0 , 1 0 .4  2 9 . 9 . 7 2  9 . ’0  0. 31 .2 29 7.1 6.73 4.41 1.0 20.1 16
4 / 3 0/ 7 5  16:  9 :  9 7 7 0 . ” 0. 4 7 8.  5 . 3 5  9 . 4 0  0. 19 , 5  29 9 1 .7  6 . 29  9. 7 6 0 . 8  2 1 . 0  13
0/ 1 ( 1/ 16 ‘4 :  9 :  8 2’ l . ’ 0 . 4  11 9 ,  5 . 644  4 . 94 0. 3~~. 6  37 6. 8 8 . 0 5  3.5 7 2.5 18. 7 134
4 4 / 1 5 1 / 1 5  16: 9 : ’ S ‘11 . 9 (9 , 4  7 8 .  24 . 6 2 4 ,0 1  0, 3 3 . 7  4 1  7 . 7 4 .49 3 . 6 0  1 .7  19. 4 22
( 4 / 1 11/70 ‘6 :  9 :~~’ 27 1 , 4 4  1 .4  2 4 . 1 ,6,3 7 . 9 8  (4 . 29 . 8 39 1 1 . 1  3 ,76  2. ’3 2 . 3  ¶43 , 7 16
4 /~~1/ 7 5  16 :  9 : 1’ 7 1 . 1 1 .4  7 6. 7 3. 15  2. 3 ’  0. 3 1 . 2  35  6 . 1  5 . 09  42 .03 1.2 39 . 4 22
‘4 / 4 0/ 75  ‘6~ ° :~~6 77 13, 6 1 . 4 79~ 4 , 6 1  3 . 6 1  0 . 34 . 1  3 4 7 . 1 4  8 . 6 9  ‘2 . 14  1 , 9  16 . 8 14
(4 / 1 0 / 7 6  16:  9 : 15 77 0 , 1 7 , 6 2 2 . 1 1. 12 2 . 4 4 ’  0. 2’ . S  4 1 6 . 0  3 . 5 0  3. 11  3 ,5  12. 7 18
4 / 9 0 / 7 6  ‘6:  9 : ’~ 2 7 0 . 6  2. 5 2 5 . 1  4 .419 1. 7 1  0, 13 32 ,4 34) 7,7 ‘1.20 3. 18 2 . 3  19 . 7 33
0 7 4 0 / 7 6 1 6 :  0 : 13 2 7 1 , 2 . 6 71. 2. ’0 1 7 . 2 2  0. 77,7 76 6 . 2  2, 17 2 . 3 5  2. 7 11.2 10
‘ 4/ 1 ( 1/ 1 5  16 :  9 : 10 77 1 , 4 4  ‘.5 20 .  2 . 79 1 . 498  0 . 51  2 3 , 9  17 7~ fj 5 .53  ‘4 .32  0 .8 16.2 0
4 / 4 3/ 7 5  16 :  9:14 7 7 0 . 2  3, 9 19, 0,89 0.65  0. 19 , 44 11 3 . 9  1 . 07 1.31 1.6 5 . 6  6
0 / 4 ( 1/ 7 6  16:  ‘0 :142 271 . 12 0 .8  26 . 3. 51 1 , 0 7  0. 30 .7 4 5 8 .2 1.42 2 .98  2 .6  10. 0 27
7 / 9 3 / 7 5  1 9 : 1 1 : 199 27 1 .  29 .4  79 . ‘ . 17 24 , 9 3  0. 19~~ 5 38 7 .8  5 .12  4.44 0.3 16.6 17
4/3 0/1~ 16 :11 :64  27 (4 .8 0 .4  79 . 0 , 4 9 8  0 . 0 0  0. 14 .0 12 9 .0 ‘.27 4 .4 3  1.4 21 .1 16
4 / 4 0 / 7 5  114 : 11:59 270. )  0.8 ‘9 . 4,38 1. 47 0. 14 ,5 11 7.4 4.69 3.9 14  0.9 17 .1 144
4/13/16 16: ’1:59 270 , 1 0.4 26 , 3, 444 1~~ 4 ) 4  0. 31 .9 46 49, 1 3 , 9 9  3 . 1 4 4  1.8 14 4 , 2  ‘1(4/13/76 114: 11 :69 270.6 0.4 70. 3.29 2. 64 ’ 0. ‘1 , 6 9 1 9 . 6  4 . 17 3 . 6 1  2 . 5  17.8 ~6
4/93 /731 16 :12 : 1 271 .0 0.8 76. 3.96 1 ,’? C, 32 .2 48 5, 9 1~~39 2 . 4 9 0  0. 4 11. 7 24
4/90/15 16 :12: 1 271 .8 0.4 9. 4 .01 1.4 1  0. 11 .2 17 6.9 8 .07 8.12 0.2 14.4 16
4 / 1 0/ 7 6  14 : 1 2 :  1 2’ l . S  1 .4  7’ . 3 . 3 1  7 , 4 4 0  0. 90 .2 19 10, 1 3 . 9~ 3 , 98 2 . 7  17 .6  14 ’ ,
4/1(1/70 ‘‘3 : 12: 3 271.1 1 .0 26. 7.70 2.00 0. 10 .2 47 8.0 0 . 24 3 . 6 4 9  0. 8 18. 14 29
1/ 1 (1 /76  114 :12 : 1 2’O.’ 1.4 76 , ,  1 .2 5  7 , 6 4  0, 10 .5 61 4 .1 0 .1 4 ‘4, 37 0 ,1 21 ,2 37
4/ 97/ 75 1 6 :1 2: 1 1 270 .2 2.4 721 ,7 3.29 2. 73 0. 29 .4 55 6 .1 4 .30 3 .5 1 0.9 16.3 2’ 0
4/~ 0i76 16 :12: 11 270. ” 2. 4 74 .’ 1. 10 2.58 0.~ 79 .2 62 6, 9 3 ,97 3 ,3 4 0,7 ¶5 . 1 31
4/13/15 16 :12:11 ‘71 .4 2.4 21. 3 2.96 2.43 0.0 27.7 52 8.0 6.89 4.90 1.2 76.4 20
(4/4(1/’’ 16:12: 11 2 71 .9 2.0 73. 0 7~~1l1 7.41 0.0 21 .6 31 4~~2l 3 .14 2.49 1.1 ‘‘ ,1 17
4 / 2 3 / 7 5  ‘ 6 : 1 2 : ’’ 7 7 1 , 6 1 .4  ‘0 , 9  0.’ (4 0 . 6 4 ’  0 . 0  19 . 9 1 2. 6 0 . 0  0 . 0  2 . 6  2 . 6
3 / 4 1/ 1 6  ‘ 6 : 1 2 : 14 71 1, 1 3 , 4 7 1 , 6 7 . 4 6  2 . 2 1  0 . 5 1  2 5 . 9  22 6.6 4.’0 3.61 1 .2 19,4 40
4/’0/1’ 16: 1?: ’’ 770 ,44 1.4 72. ’) 2.’l 1 .99 0.0 26 .5 19 6,5 6.04 5,236 1 .1 21 .6 13
4~’’l/1 5 76: 17: ’’ ‘‘0.2 3.9 77.9 2. 1 3 1 .64’ 0.0 2’.9 ~~ 6,6 1 .2 44 2.51 0.2 31. 9 1’
4 / l ( / 1 ’ :  ‘ 4 : 1 2 : ’’ 7 7 0 , 6 8 . 4 2 1 . 7 3 . 2 2  2. 8 6 0 . 0  25 , 8  36 6.1 1.92 1 .45 7.2 8 ,44 11
3 / 1 ) 7 1 1 9  ‘6: ‘2:’’ 711 .1 4.4 ‘7.4 2.3 3 1 .90 0.0 26 .1 12 4,7 2.41 1. 96 1 .0 9.9 14
(4/41/10 16 :14 : 6’ 771 .7 4,24 20.6 1. 111 1 • 4 4 3  0.0 23 .3 26 4.6 3.71 2. 91 2.5 13.2 10
3 / ’ ) / 7 ’  14: ’4:’” 771 .7 0.3 744,0 4 ,444  4 ,08 0.0 14 .1 17 9~~9 6,7) 4~ S7 0.9 19 .1 112
3/ ’0 / 719 ‘6: ’4:~~’ ‘71 .1 0 .1 78.0 4.14 1.~~~4 0 . 0  3 4 , 5  44) 40,6 4 ,049 3,9,9 3.9 22.13 21
4 / 2 1/ 1 ’  14~ ‘4 :’’ 770.2 (1 .3 . 7.3 3,3 7 7,~~C 1 ,0 31 ,5 04 4 1 1  5 9 0  4 6 7  7.5 20.’ 23
4 / ’’ ’ ’ ’  ‘6: ’’4:~~’ 110. 1 0 . 4  27 .rI 1.03 ‘.37 0.0 ~2 . 2  45 6.7 ‘2 .21 1 .74 0.3 13. 4 22
( 4 / 1 4 ) / 7 ’ 0  ‘6: ’4:~~° 770,1 0.4 77 .6 1.21 7.”? 0.0 12. 6 55 6.1 3.47 2. 8 2 0 . 1  1 3 , 6  10
4 / 4 1 / 1 7  ‘(‘:‘4: S~ 211 .1 0 ,9 )7~~14 1.09 2. 4’0 0.0 17.4 ‘6 7,’ 4,8~ 4,0 1 0,6 19.7 27
( 4 / 1 1 / 7 5  ‘6: ’4:’’ 711~~0 0.4 77 .9 4 , 91  ~.98 0.0 32.5 07 7,5 6,12 1 4 .20 (1,44 26.9 26
4 / 4 7 / 7 5 76:14:6~ 772.0 1 .4 7( .7 4 , 1’ 1,47 0.0 13.2 58 9.0 4,67 3.76 0.9 18.0 24
:4/41,16 1 6 : 1 44 :~~~0 771 ,’ ‘ . 24 ,‘14 , 4 4 , 04 1 . 42 0.0 14.6 614 7.’ 8.44 3.14 0.6 70.2 26
4/’ I/’~ 1 5: 1’ : 7 “71 ,1 1 ,4 2° .? 4,944 4.09 0,0 34.0 62 6,7 4 .’ 3.65 3 .1 149 .6 31
4 / l ( 1 / i ’  16 :  1’ : 14 77 0 . 44 1 ,4 7 1 4 ,4 4.90 4,14 0.0 13 , 2) 54 9,’ 0. ~, 5,09 0.4 72. 2 22
4/11/’’ ‘6:1’ : 770.3 1 .4 77 ,9 6 .30 4.66 0.0 34.1 45 ~.4 9 ,99 4.26 1. 1 17.6 22
3/14 1/10 16 : 16 : 1 2~~0.? 2.14 2’ . ’ 0.85 3.70 0.0 31 .9 23 4.6 1.95 3.’0 1,44 17. 7 10
4 / 11 / 1 4  16: 15: 1 2 ’ O . ’ 2 . 4 7’ . ’ 5 . 0 9  4.13 0. 12. 7 11 6 ,13 1 ,447 1.43 3 . 18.7 ‘2
1 / 4 1 7 ’ S  ‘6: ’’- : 1~ ?‘1,7 ‘ . 4 7~ 7 , 4 4 .6 1  1,14 0. 31 .9 41 7.0 4 .25  3.02 0.5 1 9.6 ¶ 4 4
3 /17 /’ ’  ‘6: ‘ : 4’ 2 1 1 .4’ 7.4 2(’.-1 4.95 9.29 0. ~2. 9 06 ‘.0 4 . 2 3  3 . 4 0 2  0. 76.2 76

4 9 / 1 7/ 1 5  1 6 : 1 6 : “ 2 ’ O . ° 1 ,44 77.2 2.00 1 .~~7 0. 76 , 6 39 6 .44 1, 4 7  2.79 1. 12. 44 Ic
4 / 1 7 / 15 1I: 1~~: 4 710, 6 1.4 22. ’ 7•84 1 ,441 0. 25 .5 2 1 o .1 7~~4 6 2. 14, 0. 9 .0 7
( 4/ 1 7 / 1 6  14: 15 : 8 270.1 1 ,4 71 .14 2.67 7.09 0. 75 ,6 1’ 9 ,49 2.01 1 .143 6.6 10. 6 *4
4/30/16 19: 16 :27 710.’ 4 , 8 20.1) 1.46 ‘.73 0. 21 .5 1 1  4.5 2.94 2.06 1 . 1.8 1
(4/10716 16 :16 :’7 7’ 1 , 4 4  4,4 71 ,1 1 .90 1 .48 0. 7 1.5 7’ 5.’- 3 ,40 1 3 ( 1  9 ,6 1 7 , 1 9
0/ 1 1 /1 ’  16 :35: ’l 271.’ 0.1 77 .9 9 ,31 7 .4 2  0. 31 ,1 67 0 ,) 6 ,31  4,47 0. 20.2 29
0/9 0,75 ‘4’:1’:77 771.7 0,3 714 ,1 44.11 3 .19 0. 1 9 , 4 9  54  1~~ 6 4 .0 2  3 , 11  0, 16, 44 29
4/1 0/76 ‘4:l7~~57 270.6 0,1 77 ,4 3 6 6  2 , 9 1  0. 11 , 2  44  6 , 5 4.40 4.00 0. 1” .0 23
4/13/16 16 :1 7:’’ ‘74), 0.1 744.5 1 ,60 1 .176 0. 2~~.7 6 11 .1 0.0 0.0 11 , 11 .1 1
4/ 10/7’ ‘6: ’7:6’ 270.0 0.4 76 ,4 ‘1.0’ 9,43 (‘ . 1 4 2 . 0  ‘4 7 ,44 1 .61 3. 19 2. 17, 1 19
4/113/1’ 16:7’:S’ 770.4 0.4 2’.? 3.03 2.’9 1’. 10.2 31 19.6 6 ,07 3 , 15 0. 9 16. 14 16
0/10/75 16 :17 :’’ 270,14 0.4 26.6 1, 57  3 . 0 4  0. 90.’ 1 0 7,6 4 .41 3.64 1. 44 1 7 .5 12
4/3 3/16 16:111: 2 211 .1 0.4 77 , 1 4~~9 9  0 . 0 6  0. 32 .2 7* 49 , 0 4.244 3.71 1. 14.2 10
4/90/75 114 :19 : 2 2’’.7 0.4 78.4 4.94 4,’’ 0. 14. 37 ‘.7 2 .118 2.11 I. 17,0 1!-
4/ 1 3 /15  10: 14: 2 27’. 4 1 .8 71~ 3 0.61 3.92 0. 32.4 13 49. 1 3,99, 2.95 1.1 12.9 14
2 / 1 0/ 7 ’  349: 18: 2 271 . 1 .4 76.7 4 .91 1 ,64 0. 11 .5 97 6. 44 1 .62 2.95 3. 12. 4 19
4/10/78 ‘6: 19 : 2 270.6 1 .4 77 ,0 3, 63 2.~~2 0. 31 ,7 74 ~ .6 6 ,714 6,15 1. 23.0 ¶9
9/10/75 114 :18: 11 210 . 1 1 , 4  77 , 9 3 . 2 9  2. ’ 09 0. 3 9 , 5  2~ 6,7 2.39 1 .76 I. 70.6 13
4/90/7’ 144: 1 11 : 11 210. 2.4 76 ,1 9.26 42.72 0.,. 32.5 13 119 .1 9.81 4,51 8, 21.6 44
4 1 9 ( 7 / 7 ’  16 : 1 8 :  S 210.~ 2.4 244.’) 4.31 3. 83 0.0 17 .1 26 7.11 1 .13 2.11’) 3 . 92.1 ¶3
4/10/’’- 114: 19: 11 279 .8 7.9 744 ,1 3• 45 2.92 0.0 2 4 9 . ’ 12 ‘ . 1 3 ,6 9  7.70 1. 16 .51 14’
(4,’10/76 114:18 : 44 211 . 9 2.24 20 .4 3.60 2.490 0.23 29 .5 10 ‘,.S 1 .91 3 .12 I, 16.4 16
4/10/’’, 16:14 :10 7’1 .44 1 .4 71 ,14 2.2 1 1.44. 0.0 24 .7 19 6,4 7,54 2 . 2 2  2. 9 .5  4
‘1/117’’ ‘6: 144~ 10 711 . 1 1 , 4 22.9 2.53 2.10 0.0 29.8 12 7 .44 7. 74 2 . 0 1  4. 14.2 9
( 4 / 4 7 /’ ’  1 44: 1 9 : 031 2’0. 7 1 ,4 23 .5 4.30 1 ,77 0.0 30 .6 71 1 9 ,1 4,87 7.97 0. 3 2 ’  1
4 / 2 7 / 1 4  1 6 : 0 9 : 10 7 7 3 , 1 1 .4 70 .5 4.R~ 8.11 4 0.0 32 .9 2 0  70. 7 6,36 3. 74  1. 7 1 . ’ 6

/ 1 3 /’’ 16 : 7 4 : 70 7 1 ( 1 . 1 7  1 , 4  ‘ 1 1 , 7 9~~74 9 .47 0.0 ‘1 .2 10 3 ,9 3,65 3. 35 0. 9 ,9 4
4 / 1 7 / 1 ~ 16~~~19 ~~~4 7  2 7 1 . 3  4,8 19 .0 1.69 1.52 0.0 21 .2 11 6 .3 3.26 7.86 2.0 1 0.0 1
3 / 2 7 / 1 6  ‘ 6 : 1 9 : 4 0  7 17 , 0 4 . 8 19 ,7 1 .41 1 .12 fl . O  222 .9 12 6.49 11 , 77 2 , 6 ’ )  2 . 9 11 .0  9
4 / 4 7 / ’’ 1 4 9 : 1 9 : 9 0  7 7 1 . 8 0 .  749 ,5 4.21 1.69 0.0 13 .2 80 7,4 2. 719 7.90 7 .2  31 .8 18
4 / 1 0 / 1 5  14 : 2 1 :  ‘1 2’1 . 11 1 . 24 . 1 8 .07  9 .02 0.0 31 .9 29 9,2 4.011 1.64 3 . 0  14.9 13
‘4/21/’’ 14 ,21, 270 .0 0.9 71 ,1 4.19 3.47 0.0 31 .6 11 6.6 4 .39 8. 36 3. 9 95, 1 9 4 9
4/40/’’ 16 :21 : 2’fl.6 (1.1 77 ,9 8.14 1,67 0.0 17, 30 7,7 9 ,34 9.~~2 2.1 11, 9 I I
14/9171’ ‘6:21: 7’~~.2 

0 , 21 .0 2.71 2.11 0.0 11 .9 77 7.0 3.89 9.21 3.9 94 . 49 ll
4/3 1/’~ 1 44 :2 1’ 270.. (7.4 711 ,6 3.23 2.60 0.0 30.0 3? 7 . 0  5 • 5 1  ‘ 4 . 0 2  3. 1 19. ‘ 4
4/ 10/76 16:21: 770.6 0.4 2~~.2 3.12 2.86 0.0 79 ,6 30 7.2 4 . 9 1  4 . 1 3  0 . 3  9 6 . 0  ‘S
2/1 7/1’ 16 :21: 2’’ . 7,4 76 ,1 4.00 3.19 0.0 30.6 11 7.14 4.04 1.34 2 .3 18.6 1
4/422/1” 16:21 : 211. 8 0.4 744,1 4, 424 4.40 0.0 13 .0 37 4.1 3.89 3.22 1.7 15. 7
4/11/7’ 16:71 : 77 1 , 14 ‘1 , 4 76.6 4.’’ 4.19 0.0 11, 6 30 14, 1 9~~ 65 8 , 1 4 9  1 , 7  2 3 . 8 1 0
8 7 117 1 ’  96:7 1 ’ 77 1 , 7 ~~4 27 .5 ‘ ‘*1 0.00 0.4 )  3 3 . 2  2 4  11,0 4 9 . 2 7  14.6? 7 .1 20 .6 ‘4
4/ 10/76 16 :21: 2 ’’ , 7  1 .8 2~~.7 4,39 3 .98 0.0 10,7 Ii 4,9 6.71 9.671 3, 7 19 . 0  9
4/1 0/75 ‘6:21 : ?70.~ 1.4 73.9 2.79 2.33 0.0 26,7 2 11 9 , 3 4 . 11 3. 4 4 4  2 . 1 96 .8 4
9/2 0/7” 16:21 : 270. 0 3.4 70 .’, 2 .128 2.21 19 0. 2) 3 8 . 7  9 3 10. 1 4 .60 ‘ 4 , 6 4  4 , 1, l 4 ,~~ I
4/10/75 14 :21 27fl.0 1 . 0 21.6 7.426 2.27 0.0 77 .2 37 49 .6 6. 14 ‘0 . 14 2  1 . 8 21 .9 7
4 / 1 3/ 1 6  114:7 1 : 710,51 2.6 719, 9 2 . 2 2  9 .97 0.0 29.8 14 4~~6 4,77 4.194’ 2.2 9 1 , 7  4
4/23/16 16:21. ‘2 270.6 7.9 20 . 3 4.01 1.47 0.0 711,6 26 9, 6 4 . 2 7  8 . 82  3 . 2  2 7 . 0  71’
4/2 3/1~ 16:21:12 719 ,0 7. 6  74 , 1 9 .144 1.’3 0.0 31 .6 93 14 .8 5 , 119 4 .2’ 0,6 1 4 4 , 6 II
9,10/76 16:22 :12 271 .6 2.6 73. 5 3.56 1. 13 0.0 29 .2  ?‘0 9.’ 6.07 4 ,74 7 4  ‘ ‘ 7
4 / 9 0 /7 6 ‘6:21:17 7’l .O 1.9 20.4 1 .01 (1,77 0.0 7 1 .7 ‘8 7 .4 0.0 0.7 7 ,4 ‘.4 1
4/90/76 16:71 : 22 271 .11 1.’ 70 , 6 7. 12 1 ,44 0 0 .0  ‘2 . 4  c 8 .14 0.0 0.0 8.9 ‘ , ‘
4/9 1/16 16:71 :17 271 . 1 1.4 19 ,9 1 .14, 1 . 4 9  0.0 ~2 . 5  90 9.1 4 .11 1.42 5.0 1~~~,

0 I
9/ 1(1/145 14:211’ 1 7 7 1 , 4 9  0.8 28 .’ 3. 3’ 2.64 0.0 24 .6 29 5. 49 2 . 4 4 4  2 . 90 1 .2 1’ ,O 1 ,’
4/ 4 ( 1 / 1 ’ -  19 :24: 4 7 7 1 , 1 40 ,4 76 .2 4.00 3, 14’- 0.0 32 .6 79 7,9 4,81 3, 97 7 ,9  19 , 4 9
4~~13/76 16:79 : 1 770. 4 51.4 26.8 4.4 ‘ 9 .82 0.0 9 11 .9 32 6 • 3 . 7 7  7.7’ 2. 3 90 .  ‘ 1 1
4/4 1,16 16 :29 : 1 770 , ’ 0.11 76 , ’) 1,6 1 2  9 .144 0.0 90, 9 9’4 6. 0 , 94, 4. 7;- 0,3 7 9 , ’l 1 4

I
— ---- ~~~~~-— ‘- ‘- -—- ~~~~~~~~~
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2-BIN 4/30/75 REFLECTIVITY (10 log Z) LIQUID WATER CONTENT (g/ni 3)

77’’ ~~‘‘“ ‘ ‘ , ‘‘-~ ‘ ‘ ‘‘: ‘ ! V  7 4 3 V ~~~~~~~~”~~~~~~~~ 7/ ’ ’  0
~~~14 ’4 ~~“ ‘ V  3 3 4 7 2 ‘1” ‘ 4 V  ‘;rr o

4/ 4(4/7’ 1’:74: ‘ ‘O.’ 0.4 72 , 1 1.57 1 .31 0.0 77.8 ~~1 7.9 4 . 7 1  4,74, 1. 42 14 ,7 ~9710/’ ~ 1’: 24: ‘ 7’ l . 0 0.4 7 3 .  2 , 10  1 • 43  0.0 2~ .0 23 1,7 8 .09 3. 44 2.7 I” . ‘ 11
(4/10/76 149 :724: ‘ 271 .8 0.4 24 .6 9 , 1’ 7,77 0.0 79 .5 97 5,’ 0.54 2.1-3 0.9 1 7 , 34 14
4/10/16 14:20 : ‘ 771 ,14 1 ,4 74 , 7 4 , 7 2  2. 641 0.1 74 , 1 7’ 9 ,0 6.61 4.11 1.6 19 .4 c
9/90/16 ‘6:74: 1 ‘47~~~1 ‘.4 22. ’ 1 , 5 0  1 .2’ 0.0 24 .1 92 10,7 6.249 5 , 407 1,6 20.1 19
4/’O/’’ 16: 74 : ‘‘ 7 1 ( 7 , 9 1 , 4  24 . 0 1 , -lI :‘ , 1’ 0.0 77 ,7 16 6 , 9 5, 99 4 , 1 7.2 19 .44 7
4/30/14 16~~74~ ‘‘- 7 ’ 1 , 7  ‘.9 7 6 , 1 1 , 4 1  7.5’ 0.0 7’1.9 1~~ s. ’~ 2. 7,9 2 , 4 ’  3 . 3  4,7
4/90/1’ 16 :74: ’’ 7 7 7 ,~~ ~~, c 7~~,6 2 . 141 ‘ . 1 1  0 . 0  714 ,4 7 1  14 , 7 7 . 22  5 1,4 3, 1 114 ,9 4
4 / l ’ 7 ,’5 16:24 : 1’ 7 7 1 , 0 1 . 6 7 1 (4 2 . 4 3  7 , 1~ - 7.0 76, 5 7 o , ’4 2. 75 2 . 3 9  0 ,7  7 ,1 3
4/31/76 ‘4 :74:7~ 771 , 4 1 , 4 71 , 1 1 11  1 ,44’ 0, 2) 2 ’ .?  ‘1 5,3 3 , 14 3 . ’4 1 . 4 2  4 . ’ 2
4 / l ’) / l S  ‘~~:‘24:7~ 270 .6 4 .4 73 , 0 7,4’4 - .17 ‘3.0 26 . 2  Q 11 .3 3 ,291 3 ,~~1 2~~5 1S ,~ 2
4/90/’’ ‘6: ’4:’’ ‘‘I , ’ 0 , 44 7 3 , 7 14 , 6 1  4 ,714 ‘1 .0 29 .1 1 4 4  1, 4 4 . 71 4 .4 ’ 1 .1 15, 9 4
4/1(7/15 149 :224: 44 2 ’’ . ’ 0 .4  74.7 3 .11 2.73 0.0 28.2 4’4 ‘.7 3 . 82 4 .34 0.8 12, 7 , 1
‘1/40/ ’’ 16 :22* :’’ 2’l .l 0.4 71~~1 4 , 17 1 .09 0.0 29 .5 24 6,7 4.64 9.~~ ’4 1.6 18. 7 14
4/40/7 ’ 14:24: ’’ ‘70. 6 0.4 71 .9 3. ’’ 1.1 (4 22 .0 75,5 1 9,4 7.67 49 .95 2.5 22.7 4
4/107’S ‘~~:7’: 0 217. 0 0.4 23 .7 2.’P 2 . 2 2  0.0 25 . 5 10 12. 1 6.29 5.10 1. 9 149 ,8 9
4/11/’’ ‘6 :2’: 4’ 2 ’ ’ . 1 .4 7 7 . 9 7. °4 7. 61 0.0 26 .4 5, 1 0.0 0.0 6.1 5 , 1 I
4 / 9 0 / 7 0  3 6 : 7 7 : ’ ? 2 ’0 .7  ‘ . ‘4 70.4 1 .’- l 1 .2? 0,’) 72, 6 12 5.4 2.20 1 - 4 4 2.4 ‘~.4 4

4 3 , 9 ( 7/ 7 4  ‘ 6 : 2 7 : ’3 ’ 7 7 1 , 14 2 . ’ 7 1 , 7  1 , 6 ’  1 , 3 3 0 .1)  7 8 ,7  49 3 , 1 2 . 04  7 . 7 4  1,4, 5,6 2
4710775 16:2’:71’ 7’0.2 1 , 4  ‘ 4 9 . 9 1 , 2 1  1 .’ l- 0 . 0  1 9 . 4 9  4 0 . 4 2.09 1 .145 1,1 ‘.2 1
4 / 1 1 3/ 7 5  16 : 1 7 : 7 1 7  7 7 7 ’  4 , 4  ‘~~,6 0.44)’ ‘7. 14 0 (1.0 19.0 4 3.5 0.0 0.3 9.5 1. 5 1
‘1/ 10/76 I6:79 :5~ 

1 1 2 , 4 7 , 1 2 1 . 5 1 .40 ~~. 04 0.0 2 3 , 9 ‘3 49 . 1 0 , 5 9  2 .54 5.7 6.9 2
3 ‘ 4 / 3 3 / 7 6  ‘6:29 :6~ ‘‘0 , 4 13, 9 ‘~~,6 0 , 13  ‘.70 -3, ’) 19 ,3 2 4.1 0.’) 0.0 24 .1 14 .’ 1

4713/76 ‘~~~: 29:5~ 7 ’) ~. 4) 0.4 72. 3 3 .04 7.’4 0.0 2’. 2 3 1  7 . 4 4 .65 3.67 1.1 17 ,5 14
(4/3 23/75 16:10: 3 77’.4 0.4 76.4 3.’-3 4 , 10 ‘3 .0 30.0 24 11 .2 8.66 7.25 0.4 40.4 ‘7
4/1(41’S 16:30: 3 770 , 4 0.4 26 .’ 3.2’ ‘‘7 0.0 29 .24 21 9.8 4,146 4.2 1 2.5 16.6 ‘4
‘4 / 1 0/ 15  ‘~~:30: 3 771 ,’ 0.4 76 .9 7.74 2 .3’ ‘7.0 79.9 16 7.4 4~~65 1,69 1.4 15, 7
4 /~ 0/’’, ‘6:10: 

3 ~~~~~ 1 ,4 0.9 1.9’4 ‘“ 1  0.1 2 9.29 7 1 .0 0.0 0.0 (1.0 1.0
‘4/10/75 1 6:10 : . 2 7 1 , 1 1 , 4  7 3 , ’) 1 , 4 1  3 , 7 4  0,0 7 9 , 6 17 6 ,7 9 ,04 2.64 2.1 10. 9 4’
9 / 4 0 / ’S 16 : 1 0 :  7 2 7 0 . ’ 1 ,8 24.8 2.72 7 , 1 4  0.0 28.5 26 ‘.0 3. 122 2.4~ 0.8 14 .44 1.-
( 4/ 9 (7 / 16 16 :3 0: 7 7’:),7 1 , 4  1 9 6  7. 92 7 ,74 0 . 0  2 6 . 4 7 1  ‘ . 5 4 . 5 4  3 . 90 0. 1 19 ,6 14
4~~l’)/7S 1’:1(1: 1 7 ’ ( 1 , 0 ‘.5 1214 ,1 1 ,15 1 , 57 0,0 2 0 , 9 9 6 , 9 (4, 17 2.92) 1 .’ ~,0 9
9/’0/76 16:30 : ‘ 2 ’ 2) ,(  2.’- 19 ,9 1 ,01 0. 94- 0.0 19 .4 A 4.9 0.0 0.0 4.9 4 .9 1
9/ 9 3/ 7 6  16 : 90: ‘ 2~~’. ‘ 7, 6 ‘0.3 7.12 1 ,42 0.0 22.6 71 7,7 6.71 6.07 1.0 1(4,’ ‘4
4/13/7’ ‘6:30:14 7 7 1 , 4 2. 114 ,1 0.91 0.79 0.0 20.1 11 7,1 0,0 0. ’3 2 . 1  2. ’ 1
4/10/’~ ‘4:10:14 771 , 29 ‘3,7 19 , ’) 1 , 4 1  1 .22 0.0 21 .7 6 10. 4 4 . 6 2 4 . 6 2  5 . 4 16 ,1)
4/13/76 ‘6:90: 14 ?‘2).6 0.3 27.9 7.91 2.4’ 0.0 2 6 . 7  21 6,4 5~~4Q 4 , 249 3 .4 ’  15 , 1 11
4/30/’6 ‘6:3 0:14 7 7 0 . 0  0. 4 ‘‘ .4  9 .19 3 .2”  0 . 0  10,0 74 7.6 4.62 3.27 1. ’0 1 9,1’ IC -
4/10/75 16:32:4~ 771. 9 1 .4  714 , 9  2.46 2.11 0.0 27.6 20 6.3 ~.00 44 ,1 3 -3.6 ¶6 .8 10
4/l0/~~5 ‘6:32:4’- 271 .4 1 .4 22.1 1 .97 1.49 0.0 25.9 73 5 ,0 2.61 2, 340 7, 9 9.1 17
4/90/79 14:32 :4’ 271 .0 1 .11 21 .5 2.28 2.03 0,13 24 .6 16 9.0 4 .61 3.41 3 . ’ 1’ . 3
4/10/16 16: 12:4 ’- 270.’ 1 .4 19 .24 1.60 1 ,90 0.0 22.0 12 6.2 5 .50 9.71 0. ’ ‘4 .4 4
4/13/15 1 4 : 4 7 : 4 6  2’O. l 1 .4 19.1 0.61 0.46 0.0 19. 7 4 7.5 0.0 0.3 7.5 7 ,5
9/9 0/7’ 16: 1 2 : 6 3  771 .6 7.5 11 4 , 6  1 .35 1.72 0.0 19. 9 6 6.0 1 .31 1. 1 1 4.4 7.7
4/30/~~5 16:33:11 277.0 0.4 24.0 2 . 9 7  2.43 0.0 28 .5 73 7.4 4.434 44 .18  1 ,7 15.0 ‘‘4/10/10 16 :13: 11 271 . 1 0. 1 22 . 7 2.20 1 .121 0.0 25.’ 7’ 6.0 3 ,5 9  7 , 7 7  , ,  1’ 13 ,7 I
4 / 10 /7 5  1 9 : 1 1 : 1 3  2 7 0 . 3 0.1 72.0 1 .94 1 .71 0,0 26.1 17 1,44 5,144 4 , 2 4 3  ¶ , C 13.6
9/10/’ ’  16 : 3 1 : 1 3  770. 3 0.1 2 0 . 9  2 . 16 1.7~ 0.0 21. ’ 13 6 .7 4 .80 4 .20  1 ,7 14 . 1
9 / 3 0 7 7~ 1 6 : 1 6 : 1 9  2 7 2 . 0  0 .4  1 9 .9  1 . 9 3  1.~~2 0. 0 2 2 , 6 16 49~~9 5 , 14 4 , 2 4 6  1 ,2 16, 1 2-
4 / 1 0 /’ ’  1 1 4 : 9 7 : 17 2 7 0 . 6  1 .4  2 1 . 0 1 . 0 1  2 . 3 7  0-0 26 .34 4 18,7 (3.41 0.4 7  14 , 7  14~~7 7
4 / 9 ’ ) / 7 6  1 6 : 4 2 : 2 ?  7 7 0 . 0  1 . 4 28 . 1 1  2 .1’ )  1 .9 4 0 . 0  71 , 5 6.1 3.1’ 3 .1’, 3. 0 ‘.7 2
4 / 1 7 / ’ 6  1 6 : 6 2 : 7 2  2 7 1 . 4 2. 6 7 0 . 0 1 . 6 7  1. 18 0 . 0  2 2 . 0  1’ 8 . 0  0 . 7 9  0 . 7 4  7 .4  9,7 1
4/37/75 16 :42:2 6 271 .’ 1 , 4  21 .6 1.25 1.16 0.0 2 3 . 2  6 1 . 4 0 . 0  0 . 0  9 , 8 1 , 4 1
4/10/’0 16 :42:70 771 .1 3.9 74.1 1 .1’ 0.79 0.0 25. 1 ‘ 1. 4 0.85 0.42 ( , 1 2 . 0
4/17/iS 96:42 :26 270.4 1,8 24 .3 1 .07 0.94 0.0 25.5 3’ 0 , 44 0.7? 0,77 5,4’ 4,(7 7
4/907’s 15:42:44 271 .1 14.4 71 ,5 2 .21 1 .91 0.0 73.9 1 0.? 0.0 0.0 0.2 0,?
4/ 30/76 96:45 :27 770. 4 0.0 19.4 0.69 (4.67 0.0 19 ,9 2 ‘. 4 0.0 0.0 ~,4 7 , 2* 1
4 / 3 0 / 7 6  9 6 : 4 6 : 9 0  271 . 7  1 ,44, 20.5 1 ,,l 1,57 0.3 22.8 6 14.9 14 ,75  44 .’~~ 0.? 17 ,7  2
4/9(1/15 16:96 :40 270.8 2.~ 23. 0 0.94, 0.614 0.0 21 .9 4 0.7 0 .0 0.0 2.2 (7.? 1
9/ 9(3/’5 19:86 :40 271 .1 2.6 20 .49 4. ‘ 0.35 0.0 3’ .6 9 ‘ 2 , 49 ‘ . 74 5 , 17 ‘ . 0  19 , 4 44
9/13/16 ‘6:4’:00 271.2 1.8 71 ,7 1.41 1 ,744 0.0 27, 6 9 17, 1 (‘.0 0.7 12, 7 1 2, 1 1
4/90/76 16:05 :4’) 270,4 3 .4 75.5 7.04 ‘.‘A 0.0 77 .6 ‘ 14 .6 1 . 9 9  1 ,11 1, 1 40.4
9/ 10/75 16:4’:43 270.4 3.4 21.5 3.68 3.14 0.0 11.0 4 9 , 7~~~~~~~~ , 1 1  4 . 2 9 7  0, 9 12 , 7  9
9/93/ 76 144:46 :4~ 270.2 3 .4 2 8 . 2  1.66 2.97 0.0 10. 7 4’ 4 . 4 ‘7 .0 0.3 4.44 4.6 1
4/99/16 ‘~~:4” :”’ 771 ,6 0.0 28 ,4’, 1 .44 1 .12 0.0 26.6 4 ‘~,0 4,90 3.90 2 . 2  9 . 1 2  7
/9 4)/75 149:444:70 271 ,2 0. 4 71.3 0.2(4 0.?” 51.0 23 .6 24 4 , 7  0.0 0.0 ~ . 2  12 , ?  1
4/ 40/~ 6 ¶6:412 :70 270.2 0.4 77.4 9.44 1 .27 0.0 24.5 ‘ ‘.4 3.54 3.31 2, 9 1(4.4
9/9 07’S ‘6:442 :24 270.44 0.0 76.5 l. ’0 1 .24 0.0 27 .7 ‘ 0.’ 0.0 0.0 7, 4 0.0 ¶
4 / 9 3, 15 ‘6:6~~:24 271 .0 0.4 24.9 4.82 1 ,6 4~ 17.4) 7 11. 0  7’ 1 ,’ 0.0 0.0 1 .6 1 , ’ I

______________ _ _ _ _ _ _  a
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3-BIN 4/30/ 75 REFLECTIVITY (10 log Z) LIQUID WATER CONTENT (g/m 3)
0240! ~~I6 47.. 83.. 11849 S’3’234414 AVD !V 9111 4400 ?IP?S 4110?? S?D !Y AID!! 1011 1101 IPI S

9 / 9 1 / 7 6  19 : 5 9 : 771 • 9 0. 4 2 3 . 0  2. 79 2.32 0.0 27 .9 23 6.2 0 .91 2.79 2.0 16. 0 1
4 / 4 3 /”  1 6 :4 3 :  ~1 211,0 0 .4 24 .9 2.86 2.40 0 . 0  29 .9 19 4 , 1 3 . 4 0  1. 15 0. 2 10. 9 1
8 / 1 3 / 7 6  1 4 : 5 3 : 9 1  771 , 3 0. 3* 76. 44. 2 .68  2. 15, 0 .0 3 1 . 2  11 6 .49 4 . 243 3 . 8 8  1 .9 14 . 3  49
4 / 1 0 / 7 9  16: 6 0 :11 270. 9 0 . 4 2~~.2 4.397 4 .034 0.0 3 0 . 2  19 6 . 2  4.23 3.25 , 0.3 36 .5 10
4 / 1 0 7 ’S 1 5 : 6 3 : 3 1  210.~ 0. 4 2~~. 9 4 . 4 7 1 .74  0 .0  3 0 . 3  15 7 . 1 1.89  3 . 2 4  2 .5  98 .5 ‘
9 / 3 ( 7 / 76  15 :50 :19 270.2 (‘.11 23.6 3 .06 2.87 0.0 7 7 ,0  1’? 4 .8 2 . 0 4  1 ,9 2 1 .9  6. 4 1
4 / 1 3 / 7 6  1 6 : 6 3 : 3 0  270 . 2 1. 4 22. 9 2 .2 1  1.9’ 0.0 25 .4 14 8 .2 2 . 5 9  2 . 2 5  1.5 8 .5  ‘
4 / 1 ( 7 719  16: 5 3 : 3 5  270 . 6 1 , 4 28 .0 1. 6? 1. 19 0 . 0  30 . 2 14 4 . 0 3 . 4 9  3 . 1 6  3 .7  8. 8 1
9 / 1 3/ 7 0  1 5 : 6 3 : 1 0  ‘11 . 1 1. 4 27 .2 6. 01 5 ,4 5  0.0 32 , 7 149 6 . 3  2 . 2 4  1. 94 3 . 1  10, 4 10
4/10 ’~~5 15:60 :35 271 .6 1.4 212 .4 4.91 4.06 0,0  3 1 . 1  21 6 . 3  1 .25  2. 75 3 . 1  10. 5 12
1 , 3 1 / 76 1 4 : 6 3 : 1 9  7 7 7 , 0 1 . 4 71 , 1 2 . 4 9 0  2 . 3 7  0.0 31 .0 27 6 ,6  9.95 8.49 0.8 15. 4 12
3 / 1 3 ’ ’’ 1 6 : 5 3 : 19 7 17 . 0 7, 6 1 4 4 ,9  0 . 128 0 . 6 8  0. 0 21 . 2 11 5,5 4 . 0 8  3 . 16 1, 3 13 . 1 6
‘ 4 / 1 1 / ’’, 16 : 6 3 : 9 9  771 , 7 2. 5 2 7 . 9  1,246 1 , 07  0 . 0  74 .1 11 2 . 9  2 . 1 3  1. 72 0 . 6  6. 3 4
4 / 1 7 /2 ’  ~6:53:19 271 .3 7,6 77~ 23 4.92 4.00 0.0 30.5 10 14 ,2 3 . 5 1  2 .3 5  2. ’? 9 3, 4 1
3 / 4 7 / 1 6  l s : 5 2 3 : 1 ’ 3  7 7 1 . 0 7, 5 77 , 9 3, 67 7 , 7 9  0 .0  2 9 . 8  8 4 . 3 2 . 3 1  2. 01 1 . 1  7 . 1 3
‘4 / 1 4 1 / ’’ ‘‘:‘ 3 : 9 4  7’0 ,6 2, 5 76 ,9 2 , 36 1 ,77 0.0 29 .1 4 ‘.2 4 .4 2 4 . 18 2. 7 12. 4 4
‘ 4 / 4 7 1 ’ 4  ‘~~:‘‘ :44 270 . 3 ?.~ 7 7 , 7 3 .71 1 .14 0.0 24 . 9  8 4 .5 2 3 . 4 4  2 . 8 9  0.9 9. 49 4
4 / ’ ) f ’”  ‘~~~:~~~ 3: )14 2 7 0 . 0 l,’~ 2 2 . 1  2 . 11 1 .51 0 ,0 7 3 . 4 9  12 2. 9 2. 62 1.90 0.9 8, 6 6
4/ 1 1 / ’’, 1 5: ” ’ : ’44 2 70 .8 3 . 6 7 2 . 0  2. 27 1 , 1 4 3  0 . 0  2 5 . 2  11 6 .2 1 .69 1. 4 1  2 . 4  6 . 6  6
4 / ~~~~ / ’” ‘6: ’-9:44 271 .2 3 ,6 74 .8 3 . 2 ~ 2. 77 0.0 27 .3  11 9 .5 2.15 1 .70 1.0 6.9 4
: 1 / 4 )’ ~~’ l 5 4~~~:~ 4~~ 279 .’ 1, 6 ‘4 . 3  3 . 0 1  2. 00 0 .0  26 .6 ‘1  2 . 3  1 ,35  1 .35 1 .2 5 .0  2-
4 / 1 ) / ~~’ 15:S’ :44 2 7 2 . 0 4. 6 19 , 4  0. 10 0 . 55  0 . 0  2 0 . 5  2- 3 . 9  9 . 6 1  1 . 6 1  2 . 1  5.5 2
4 / l ’ ) /~~ 1 6 : 6 1 : 4’  771 .44 44 ,6 7 0 . 6  0. 35 0 . 31  0 .0  70 . 9  4 1,5 0.0 0.0 1.5 1.6 1
4/1’3 / ’6 16: ’l:3’ 271 .7 4.6 19 ,’ 0.96 0.86 0.0 20.3 9 1 .49 2. 18 2. 1’? 1.6 49.0 2
4 / 9 3 / 7 5  I”: ‘~~~:4 4 ’  77 ’ ) , 9 4 ,5 10 , 4  0 . 3 4 0  0 .6 9  23 .0 70 . 33 5 2. 7 1.61 1 .61 1 .1 4 .3  2
4 / 1 1~~l6 ‘ 6 :5 4 :  ‘70. 6 4 , 5 21 .4 Q •92) 0, 79 0 , 0  79 . 2 4  3 49 , 2 0 . 0  0 , 0  6 . 2  6 . 2  1
4/1 7/ 76 ‘5: ’4: 4 ‘10.0 4 , 6 19 .9 1.91 1,67 0.0 22.3 12 3. 5 1.43 1. 40 0.7 6.6 6
4/9)~~7S ‘6 :’4: 3 ‘70.~~ 0.4 7 12 .3 1 .914 4 .’’) 0.0 12 . 2  1 4 ,2 1.9 3 3 .22 ) 0.8 2 4 . 0  4
4 /11 / ’S ‘5 :~~4 :  2’ ’ .O 0. 4 79 ,9 5, 1’ 4.14 0,0 34.2 14 6 ,5 1 ,65 1 .23  ‘4.7 10 . 1 7
4 / 1 7/ 14  16 : 2 - 6 : 4 7  77 1 , 49 0 . 8 76~~ 44~ 2 , 4 4 ’  4 . 19 0.0 31.9 26 9.49 4 . 19 3, 18 1 . 1  1 6 . 3  15
4 / 9 3 / 1 6  15 : 5 9 : 4 7  2 7 1 . 7 0. 2* 79 .6  ~.1’ ~.‘0 22.0 16 .2 25 1.0 5 . 4 3  4 .17 2 .0  21 .6 11
4 / 4 ) /l ’ ~ ‘5:~~4 : 4 7  271 , 3 0. 8 749 .’, 5 .13 -4 ,71 23 ,0 4 4 . 2  21 5 , 1 2 . 4 0  1 , 72 1 . 6  11 .1 11
3 / 9 ’ ’  ‘~~ ‘0 :54:47 271 .0 0.4 78 ,49 5 , 2 7  4,03 0.0 11 . 9 2 ’  6 ,7 2 . 7 4  2 .36  3 , 5  12, 6 9
(4/ 9-) / ’6 ‘6:56:47 770,2- 0.4 79.9 4 , 7 4  3 . 4 6  0.0 2 4 , 6 22 6.2 4.53 3.49 1 .3 17 .2 12
( 4 / 9 - 7 / 7 5  1S: ’6•Sl 7 1 0 . 2  0. 4 79 . 6 4~~47 ‘.924 0.0 146 .1 24 5 ,0 3.29 2.61 0.49 12 , 7 15
1 / 9 2 2 / 7 5  ‘ 6 : 6 6 : 5 1  7 7 0 . 2  1. 9 3 3 . 7 6 , 7 ’  6 . 90  0 . 0 1-8 .6  96 49 . 4 3 . 2 5  7~~74 1 . 1 17~~7 16
4 / 1 3 /1 ’  ‘ 6 : ’ 6 : 5 1  7 7 0 , 7 1 , 4 10. 0 6 . 1’ 4 . 6 4  0.0 37 .7 13 5 .49 3.441 2.72 0 . 2  11.0 16
‘ 4 / 9 7 / 1 5  15 : 5 4 : 6 1  2 7 1 . 2  1 . 4 7 8 . 6  6 , 0 1  4,247 0,0 3 4.0 39 6,2 3,32 2, 73  0 ,9  11 . 1 124
-~ /9(7/75 1 6:2-6 :221 271 .7 1.9 ‘)O.O 6,69 4 ,’’, 0,? 95 . 7 26 6, 0 3.944 2 .8 4  0 . 3  12. 4 10
4/4 7/76 76:46:S~ 772. 21 1 .4 90. 1 5 .49? 4,140 0.1 16.6 23 6.7 6 . 2 1  3 . 6 4  0. 1 13 , 3  12
-* / 11 ’1S ‘5:~~6:6’ 77,0 2.5 744 .4 7, 44 2, 4 6  0.22 73 .3 144 7.1 1.71 1.5 3  5.) 1 0 . 2  6
‘4 /1 1 / ’’ ,  1 5 ? 5 5 : 5 ~ ‘‘‘.6 2.5 76 .9 4 ,9’ 1 .04 3.0 37.6 23 6.4 3 . 5 5  2 . 8 9  1 . 2  17, 1 9
4/2 1/7 6 1 6 : 6 4 : 4 5  2’ 1 , 7 2, 5 76 ,4 9 , 17 9.74 ‘7 . 0 4 1 .7 24 6 ,3 2 .39 1 .68 1 .2 10. 6 9
4/ Il / IS 16 :549 :6’ ‘70 .9 2.5 ‘6 .6 1 , 2 - 1  ~~~~~~ 0.0 31 ,0 24 5 . 6  3 . 2 9  2. 92 1 ,0 10 ,9, 12
3 / 9 2 ’ ’ S  1S:~~’: ‘1 2’’.’’ 2.6 26 .9 S . ’3 3 .’’ 0.17 11 .24 31 8 .2 19 .313 2.624 0.5 33 .0 1?
4/ 3-3/15 ‘5:5’ : 1’ ‘‘‘3, I 2.9 77 ,5 6,4-4 4 ,5 4 0  0,0 12.5 15 3 , 7 2 . 1 8  1 . 72 0 . 2  8. 5 16
3 / 9 - 3 / 7 6  ‘ 2 2 : 51 : 0 ‘70.0 2.~ 78 .5  5 . 6 0  4 , 24 4  0.0 1 1 .3 38 4.4 2.37 1.91 0. 49 9 . 11 10
6/ 1 3/ 1 5  1 6: ’7~ 0 771 , 9 9 ,6 2 3 . 4  1,94  1, 7 4  0 .7 73 , 3  78 5 .2  1.05 2. 91 1.8 11,4 12
9 / 3 1 3 7 ’ S  IS : ’’, 0 2 1’ .’? 1.6 26 .5 1 .4 9 2  14.11 0.0 2 3 . 0  27 ~ ,q 3 .8 9  3. 4 1 0 .4  10. 7 9
9/9(4/15 ‘5:5’ : 4 211 . 12 4 ,4 7 7 , 6 1 . 44 6 1 . ’38 0.0 2 1 .9 10 6 . 2 3 . 2 2 )  2 .26 0 .5  13. 14 5
4 7 9 0 7 7 ’  16: 57 :  44 711, 0 4 .4 2 2 . 9  2. 12 1 .3,1 ‘7 ,~~ 2 4 . 9  19 1. 24 1.97 1.85 0.8 6. 6 9
4/ 3 3 / 76  75: 6w : 4 2” 1. 1 4 .4 7 1 . 1 4  2. 4 3  9 . 4 4  . 1 24 . 3 24 6 .8 2. 75 2 . 12 0 . 2  31 .1 11
4 / 9 1 / 7 6  ‘6 :~~7 : 4 2~~0 .’8 4 .4 7 2. 1 2. 11 1,79 22 ,0 7 5 . 0  76 4 . 9  2 . 17  ¶~~4 2 7 1.4 8. 0 II
4 / 9 3 / 7 6  1S :~~7 : 4 270 .6 4 .4 71 .2 2 . 9 4  2 . 6 0  0,0 21 .7 26 6 . 1 1. 37  2. 31 0 .9  10, 9 13
4 / 3 0 / 7 ~ ‘6 :  0 : 2 4  770 . 7 (4,9 17.6  4 . 69  4.044 0 .0  3 6 . 7  27 6. 5 2 . 6 8  2 .04 2 .5  13. 1 10
4 / 1 ( 7 / 1 6  ‘S~ ‘1:20  27 1 .1 0. 4 79 .6 6 .21 4.683 0 . 0  3’ . 0 76 6 .39 4 .118 3. 5 4 9  1 .7 20. 0 13
‘4 / 1 3 / 2 6  ‘4: l :”4 7 1 1 , 44 0.4  74 ,6 49 .21 6 . 7 4 ’  0 .0  15.0 26 4 .34 3 .12  2 . 2 2 1  0 . 1  12. 2 16
4 / l ’ ) /~~ 6 ‘ 4 , ,  0:24 271 .9 0.8 1 ( 4 , 4  6 ,19 6,09 0.0 3’.0 26 1 .6 2.17 1,66 0. 2 14.4’, 11
14/93 ’ !’ 16, 3:24 270.1 0.4 42.6 4.2I~ 3 .03 13,13 ‘3’~~’2) 5? 0,,)) 2 . 4 9 ’, 2 . 03  1 .8 1 .3) 10
- 4 / 4 ) 7 ’ S  16: 1:78 770~~7 0.14 11 , 9 4,41 4 ,13 0,0 16. 7 60 5.’l 1 .21 7, 91 0.5 1 .4 31
3 ’ 9 1 / ’ S  15 : 0:2,9 771 .1 0.8 ‘4.7 6 ,934 44 .30 0.0 424. 1 53 4 .7 8 .93 3. 1 1 1.7 23.2 30
4 / 1 3 ~~~76  ‘6: 0 : 2 9  271 .6 0.4 114~~~1 7 . 1 9  6 . 76  0.0 39 ,5 63 5.2 1 .8 1  2. 11 0 . 2  15 .5  3 3
‘ 3 / 9 0 / 7 6  1 4 9 :  0 :28 772 . 0 0. 9 3 4 . 6  49 .10 5 .08  0.0 3 4 9 .2  ‘26 5 .7 9 ,74 3, 11 0 .9  16. 4 29
6/ 1 3 / 7 6  16 :  13:28 77 1 ,4 1,8 79 , 7 1 , 2 9 1  1.09 0 .0  311.0 64 4,0 3 . 2 2  2 . 6 9  0 .5  9 2 . 2  3 1
‘4/99/77 149: 0 : 12 77 1 ,0 1 ,42 79 ,43 3.54 2. ’84 0.0 33 .2 65 5.0 7. 72 7 . 2 1  0 . 2  11 . 5 14
9 / 9 3 / ’S 16 :  0 : 3 7  210 . 4 1 .44 2’.’? 1.70 1.00  0 .0  3 1 . 3  61 5 .9  4 . 4 3  3. 36 0 . 8  18. 6 10
9 / 1 3 / 7 ’  7 ’ ’  0 : 3 2  7 7 0 , 0 1 .4 2 9 . 2  6 ,64, 4 . 9 7  0. 0 9 6 . 4  65 49 ,0 3 . 4 3  2 . 93 3 , 9  17 , 7 96
3/l(7’’5 ¶ 4 9 ,  1 : 3 2  2 7 0 . 0  2 . 5  2 6 . 0  4,0 0 14 .51 0.0 3 2 . 2  11 5. 4 2. 21 1 , 5 7  2. 3 10. 6 12
4 / 2 7 / 1 ’ , ‘ S  “ : ‘7 270.0 7,6 2 0 . 4  4 . 3 0  3 . 6 1  0 .0  3 1 . 2  36 8 .0  2. 12 1 ,9 7 0 .8  8 . 0  21
‘ 4 / 1 3 / ? ’ - 1 2 - ’  1 :46 771 ,2 7,5 2 8 . 7 2 . 9 2  2. 3 1 0 . 0  2 1 2 . 9  39 4 .0  2. 6 1  1 , 3 5  1 , 6  10 . 9 17
1 4 / 9 0 / 1 6  ‘6 : 0~ 4 ’  771 ,4’ 2.5 74 .0 3 .0~ 2 . 6 4  0 . 0  27 . 8  48  6 .1  7 . 2 7  2 . 5 6  0. 24 19 . 7  22
3 ’~ 0 / ‘“ ‘6: 0: 1’ 7 7 1 , 11 1~~ 4 23. 9 2.3 3 1 .77 0 .0 26.5 47 4. 1 2 . 4 5  1 . 99  0.2 10.0 21
- 4 / 1 7 / I S  75: 123:0 ’ 77 1 .1 3 .2* 71 .7 2 .6 4  2 . 2 8  0 .0 2 6 . 5  47 4 . 14 7 . 11 1,2)5 0 .3  11 .1 19
* / 4 7 / 2 6  ‘6 :  0 : 9 6  770 . 9 1.4 2 1. 1  2 .6 1 2 . 2 8  0. 0 77 , 1 33 1,9 9 . 2 1  2 .90  3 .1  9.2 12
4 / 3 3 / 1 ’ . ‘6: 0:’’ 770.0 1, 24 7 3 . 1  2 . 1 6  1. 73  0 .0  2 5 . 5  21  5 ,6 ‘ .2 42 2. 7 1 1 .2  10. 7 7
3 / 4 1 / 1 5  ‘6: 0:6~ 2~~’. 3 9.5 ‘9 .2 0.11 0.66 0.0 21.2 22 3.7 ‘3 •’)7 7,920 0.4 8,1 9

~/47~~’’ ‘49 : 1: 2 -6 271 . 4’ 4 .6  ‘9 .6  1, 3 44 ‘.06 0.0 22.3 24 6 .0 3. 12 2 . 8 9  0 .6  10. 1 9
9 , 2 7 / 14 ‘ 6 :  0 : 6 2 -  271 . 4 0. 0 14 .2  44 ,91 6 .52 0,0 329 .8 56 6 . 8  3 . 8 3  1.01 0.3 14 .2 18
4 / 9 - i)”  ‘~~~: 1:7 1 271 .0 0 .4 14.0  6 . 1 1  4, 49 0.0 123,6 51 49,1 4 . 9 3  3 . 86 0.2 ¶6,1 20
‘ 4 , ’ 7 / 7 ”  149 :  1 : 2 1  ? ‘0 . 6 0 . 4 3 1 . 4  8 , 8 4 4  1 , 4 6  1 3 , 3  3 7 . 42 50 6 .0  3. 88 2. 99 1 . 6 14 ,6 79
3 / ’ 1 / 7 6  16:  9 : 21  2 7 3 . 1 0. 4 1 1 , 1  4 . 2 6  3 , 744 0 . 0  9 6 . 6  52 5 , ]  3. 4*) 2 . 3 5  3, 4 1 9 . 3  3 1
‘ 4 ’ ~~ ’~~~’’ - ‘6: 3 :21 770.1 0 . 4  24 .7 ~ .0 39  4 . 1 0  0 . 0  3 0 . 7 4 2  6 . 4  3. ?) 2, 6 24 1 .6  11 ,9 19
4 / I 1/ ?~ ‘6 :  9 :71 2 7 0 . ’ 0.4  11 .8 4 9 . 6 4  6. 94 0 .0 334 . ?  98 6 . 2 4  8 . 0 7  3 . 7 0  3 . 2  ¶ 3 , 4 76
4 / 97’’’ ¶ 4 ’ : 3 , 7 5  271 .0 0.4 90, 1 6.14 5.68 0.0 36.6 67 6.3 1.94 3.16 3. 1 19 .2 18,
4 / 4 7 / 1 5  35 : 9: ”- ‘79 .4 21 .4 9 0 . 1  5.6 6 6.02 0.0 36 .5 cl 5.8 3.69 2.70 0.3 19 ,7 97
3 / 4 ( 7 / 7 5  19: 3:76 771 ,7 1,4 76 ,4 2 .4 2 *  2 ,1 1 0.0 29 . 9 54 7 .4 1.12 2. 13 9 .14 15 ,9 7 ’
3 l 9 3~~’5 16: 3 :2 ’, 7 7 1 . ?  1.4 26 . 0 1.96 3 . 3 0  0. 3 12 . 0  448 6.44 3 .4 2 )  2 , 90 0 .7  12. 9 3”4 / 9 3 / ) ’ ,  16: 9 : 2 2 -  770. 7 1 .4  70 .8 4 .16 9 . 6 4  0. 0 10. ’ 65 7 . 1  1 .69  2. 39 0 . 9  ¶ 6 . 8  76
4 / 9 0 / 7 5  16: 1 : 9 3  2 10. 1 1 .8 7 7 . 2  5 , 9 1  4 .4 1  0.0 97. 7 63 6 ,5 4 . 4 7  4. 14  0 . 4 9  15. 6 24
4 / 4 3 / 7 6 16: 1:0’)  2 7 0 , 3  7 . 5  2 6 . 0  3 .15 2. 7 3  0 .0  1 1 . 2  30 6 .1  5 . 3 9  8 . 2 7  0.4 ¶9 .7 18
9 / 3’ 3 / l S  16 :  ‘ : 1 9  ‘ 7 0 . 9 7 . 5  7 3 . 3  2. 12 9 . 1 4 4  0.0 26.0 29 2 .4  1 . 23  0. 9” 3 . 1  8 .2  9
4 / 1 3 7 ’ S  16 :  3~~11 2 7 ’ . ’ 2. 6 2 2 . 4  1 . 7 2  1 . 4 0  0 .0  7 6 . 5  27 7 , 9  6 . 08 8 , 4 9  1 ,9 t 5~~~1 24
4/ 1 3/ ’ ’  ~6 :  1 : 1 9  2 1 1 . 4 4  9 .4  70 . 1 1 . 1 9  0 . 9 9  0. 0 2 1 . 7  99  6 ,3 8 .07 3 , 5 1  0. 1 1 0 . 4 9  5
4 / 3 0 7 ’ S  1 6 :  ~:~~2 770 , 24 9 .4  7 0 . 9  2 . 1 2 1 .0 1  0.0 2 2 . 5  11 7 .2  1 .6 7 1,44’ 3 .4  8 ,7  *4
1 / 3 7 1 ’ S 15: 3: S7 272.0 4 , 6 ‘ 9 . ?  0 . 5 0  0. 47  0 .0  9 9 , 7 12 4 . 0  0 .0  0.0 4 , 0  4 , 0  7
4 , 1 2 2/ 1 ’  14 : 1: ”? 2 7 2 . 0  0. 4 9 1 .1  4 , 4 7  1 .88  0. 0 6 , 0  ‘9  4 9 . 5  4 . 6 5 1 . 6 2  0 . 7  1 24 , 6 79
4 / 1 1 ’ ’” 1 6 ,  1 : 62 ‘ 19 , 6 0 . 8  ~0 . 9 3 , 4 9  1. 14 4.13 ‘34.11 5? 6.0 5 . 4 9  8 . 3 7  0. 7 72.0 2~‘4 / 4 3 / I S  ‘6: 44:1 ’ 771 , 1 0 .4 90.0 6 , 7 4  4. 74 0.0 944 .4 49 0.9 1.39 2.89 0 . 8  11 , 9 18
~~, 4 3 , 1 6  ‘6: 6: ’’ 270.0 0 ,11 9(4,0 24 . ‘3 ‘- .644 0.13 149.6 499 6 .8  4 .1 5 3 . 6 8  0.3 ¶4 .2 12
* / 3 7 ’ ’ ’  ‘ 5 :  6 : 9 2- 2 7(1 . 2  ~~. 4 79,6 ~ ,21 4,47 0.3 36 . ” 2440 5.14 3 . 3 6  2 . 1 4 0  2 3 . 2  9 6 . 1 4  76
4/33 ’’’ ¶ 4: 4:16 270.0 0 . 4 1 1 . 2  ‘3.0! 2.~~’ 0.0  3 4 9 . 0  2 7  5 .8  3 .59  3 . 0 3  1 .0  9 2 . 8  17
~~/ 1 3 / ’ ’  76 : 6: 92- 2~ (9. 4 0 .42 ~~1 • 9  8 , 44 1 .14 1 0.3 ?s. 6 10 4 . 7  2 . 6 1  2 . 16 1 , 2  ¶3, 7 111
4 / 9 ’ 3 / l 6  16: 6:20 770.~ 0.4 90.6 4. 07 1. 39 0.0 14.? 36 3 .0 3 . 0 7  2 . 5 8  2 . 6  1 7 , J  IS
‘ 3 / 1 1 3 / ’6 ‘ 4 9 :  6 : 20  771 , 1 0. 6 79 ,14 4, 76 9. 51 0.3 3 1,5 4 2  3 .4  7 . 6 ?  2 . 2 5  0. 3 9 3 3 . 2  7 1
4 / 9 7 / 1’ 

~6 : 44:70 271 . 34 22 .4 70 .9 3. 79 7.09 0.0 30. 7 4 0  5 . 0  4 . 3 9  2 . 6 9  0 .)  19 .1 2 1
14/3 1/’’ ‘9: 33:70 271 .2 9 ,4 76.0 ‘ ‘ ~~ 2 .41 0.2 12 .0 40 ~.6 9 . 4 ?  0 . 0 9  3 . 4  9 7 . 1  2 ’

‘4 ~ 6 : 2 1 9  270 . 7 7 , 4 79 ,4 , -  ‘9 ‘.~~9 0.1 94 . 8  31 ‘~. 9 3 . 39  2 . 4 9 ’
~ 0 . 2  12. 1 ‘9 8

3 / 9 ) /I t  1 4 , :  2- : 2~ 210. ‘ ¶ 4 ‘ 0 . I - ‘1 ‘ “f l  0.2 11 , ‘~ 3 ’ 4.6 1 .4 5  2. 10 0 . 8  13. 5 98
4 / 9 0 / 7 1 4  ‘ 6 ,  s 2I~ 270.  3 7.5 7 0 . 11 ‘ - - - I 1 , 1 33 .0 ¶ 0 , 2 8 . 9 1  3. 73 3,5 144,
3 , 0 4 / 7 1 4  ‘ 6 :  ‘ : 7 9  2 7 1 , 4 -. • 2 6 . 4  ‘ , 1 4 ‘ 2 3  10, 49 1’ 9 4  9 9 5  3 3 9  4 5  93
9 / 3 (3/ 7 6  ~6~ ‘:81 719 .0  2 . 8  ‘ 1 4 . V I  1, 4 7  0. ’’ 0.0 19 .2 4 2 5  0 . 0  0.0 2.5  2. 5 I
4/90/74 124: 44 :4~ 770.’ ‘ - 0  2 4 .9  ¶ 6 ’  . 4 1 ’  ~ , 1 21 .1 15 4 , 44 1 . 8 9  2, 1?  1 .8  9 . 11 6

~

—*———---— —‘-—--‘-



4/30/75 REFLECTIVITY (10 log Z) __________________________

4 / 9 3 / 7 6  96’ 0 :4’ 271 ,9 0, 4 21 .0 4.17 3, 4 5 0 .0  31 .5  56 5 .9  3 .29  2 .55 4 . 3  12 . 1 21
‘ 4 / 3 0~~76 16:  0: 34 2 7 1 . 0  0 .4  2 9 . 8  2. 16 2 . 1 3  0 .0 3 0 , 1 4  40 5 ,7  3 .4 8  2 .96  1 .1  1 3 .3  21
4 /10/75 16: 0: 8 2 10 .4  0 . 2 4  3 1 . 3  5 .36  3.68 0.0 2 3 5 . 2  38 5. ’? 3 . 30  2 .65 4 . 7  19 .7  18
4/ 1 0/70 16 :  9 :  8 270 . 1 0 .8  2 9 . 1  3 .88  3 .36  0 .0 3 3 . 4  28 7 , 3  4 . 4 4  3 .52  1 . 2  3 6 . 2  9 2
4/ 30/74 16: 9: 14 2 7 0 . 5  0 . 8  29 ,3 4.87 9 . 1 6  0.0 3 3 . 0  28 7 .0  3 . 7 9  2 . 9 0  3 . 0  10 . 1 38
9/10/76 16: 0: 0 271 .6 0.4 10.4 5,35 4 ,81  0.0 36 .9  35 6 .8  7 .41  2 .04  1 , 7 9 1 . 1  16
4/10/76 96: 0 :15 2 71 .9 0.4 28. 7 4.39 3.80 0.0 33 ,5 40 ‘7.4 3.91 3. 8’? 2 .5  10. 7 19
4/33/76 16: 9:16 271 .49 1 ,4 26 .1 3.37 2.83 0.0 29.6 3’? 6.1 23 .89 3 .31 0. 3 13. 7 10
4 / 3 0 / 1 6  16 : 9 : 1’  2 7 1 . 1  1 .4  26. 7 2 .80 2. 10 0 ,0  30 . 6  34 33, 1 0 ,9 0 3 , 73 0.8 18.8 19
4 / 3 0 / 7 6  16:  0 : ’S 7 ’ 0 .6  1 . 4  7 24 .4  4 .18  3 .2 8 0. 0 1 3 . 0  33 5 .5  3 . 0 0  2 . 9 2  0.8 9.0 1~4/3 0/7’ 16: 9:15 270,1 2,5 22.9 2.91 2.45 0. 0 27 .5 37 8 . 2 2 . 68  2 . 0 3  0. 4 14 .9  1’
4/13 ‘76 16: 0:14 770,6 2.5 26.0 4.15 0 .5 0  0 .0  3 1 .6 28 4 9 . 3  3 . 2 0  2 . 5 4  3 , 1 9 8 . 6  1~4/00/75 16 : 9:19 23 1 ,3 2 .5  21 ,9  2 .2 3  3 , 9 5 ,  0 .0  2 7 .1  23 5 . 3  3 .0 3  2 .10  1.2 12 . 1 10
4/ 30/76 16: 0:1~ 271 .8 2 . 5  21 .2  1 .82  1 .48 0.0 23.6 3 3 8 . 8  2 . 6 5  2 , 6 5  6. 1 11. 4 2
4 / 10 /16  16 : 9 : 3 8 1  210.2 3.4 10 .3 0.63 0.43 0.0 20.2 44 5.2 1 .95 3 . 7 4  3 .7  7 .0
4 / 9 0 / 1 6  16 :  9 : 3 8  271 .8  0 . 4  26 .0  0 . 3 1  2 .8 8  0 .0  30 . 7  44  5 .8  1.03  7. 4 0  0.22 11.9 2
9 / 1 3/ 7 6  1 4 9 : 1 1 : 5 0  271 .3 0. 4 29 .8 4 .60  3 . 9 2  0.0 38 .0 34 4 .9 2 . 8 7  7 .9 9 2 0 . 3  17. 9 1 ’
4 4 / 1 3 / 7 6  36 :11 : ”9 2 7 0 . 1 4  0 .4  2 9. 0 4 . 2 4  3 ,65 23 .0 38 . 2  31 6 .6  3 . 9 7  3 . 0 1  0 . 7  13, 4 1 ’
3/14/75 14 4 : 11: 64 210. 3 0 .9  2 9 . 3 9  3 ,9 1 3 .03 0.0 3 4 . 2  30 4 9 . 8  4 4 , 0 !  3 . 3 3 ?  0. 4 38 ,3  91
4/00/’’, 16: 11:59 270 .1 0,4 27 .1 3,18 2.111 0.0 31 .5  0 3  6 .8  .4 9  2 . 7 8  2 . 2  38 ,14 ‘‘
4/10/15 16:13:6’ 270,5 3.4 26.3 3 . 0 6  2 . 3 9  0 . 0  9 0 . 5  48 4 9 . 4  ‘ .9 2  7 . 2 3  1 . 3  1 3 . 2  2 ’
4/90/76 16:12: 3 2’l.O 0.4 .6.0 3,71 1 .19 0.0 02.0 44 ‘.0 .023 2. ’! 2 . 2  9.8 2 ’
4 / 1 0 / 1 5  16 : 1 2 :  1 271.8 0.4 79.0 1 .52  3 . 1 1  0 . 0  3 2 . 7  30 5 .9 3 . 2 2  7 . 9 9  0 . 3  10,5  119/10 / 16  1 4 : 1 2 :  3 771 , 5 1 . 4  20 . 0  2 . 9 3  2 . 0 1  0. 13 3 0 . 1  37 6 . 8  7 . 9 5  2. 15 1 7  17. 1 17
4 / 1 0 /1 2 -  16: 12: 1 7 7 1 ,1 1,4 76.8 1.87 1.65 0.0 2 9 . 9  44 14 .8 0 .43 2 .64 2.6 11 .7 ‘ 2 ’
‘4/107’’, 14:12 : 14 770,5 1 .8 26 ,1 3.04 2,43 0.0 2 9 . 9  62 6 .6  7 , 43  2 . 9 1  7 . 5  1 2 . 7
4 / 10 / 76  16. ‘2 : 1 1  2 7 0 . 2  2 . 9  2 4 . 9  3 ,09 2. 66 0. 0 29 .1 51 ~ .l 1. 79 3 . 3 1 )  3 . 6  11 ,-I 2 8
4 / 3 3 / 7 ’  2 3 6 : 12 : 1 1  7113, 4 7 . 4  74 ,9  2 , 97  2 ,39  0.0 20 .0 60 9 . 9  2 . 11 2.249 0.7 11 .5 3’
4 / 9 0 / 7 ’ ,  1 6 : 1 2 : 1 1  211 .4 2 . 4  2 3 . 5  2 . 7 2  2 ,21  0.0 2 6 . 9  40 4 9 . 6 4 4 . 0 6  1 . 0 4 ”  (3.9 14 , 9 71
4 7 1 3 7 7 6  1 6 : 1 2: 1 1  211 .9 2 . 8  2 3 . 4  2 . 4 9  2 .19 0.0 26 .9 21 9 .7 7 . 99  2. 39 ’ 0. 24 17 , ) 1’
9 / 1 0 / 7 5  1 6 : 12 : 1 6  211 .1 3 . 4  2 7 . 1  2. 14  1.92  0.0 26 .0  16 3 . 4 1.6 1 1.4 ’, 1 .14  5 , 1
4/107’S 16 :12:16 210 .6 1 .4 77 .2 1.07 1 .76 33 .0 25 . 0  14 4 .4 3 . 9 0  1, 3 6  2 3 . 4  31 . ’ 12 4
. / 9 0 /7 2 -  16:1 7:1’ 2 7 0 .2  3 ,4  2 2 . 0  3 . 8 5  1,4 4 4  0. 0 2 6 . 3  34 ’ ,  44 .2  7, 12 1 .43 3 .9 7 , 24 1’
4 / 3 0 / 7 2 -  16 : 1 2 : 1 6  2 10.6  8 .4  21 .0 3 . 9 8  2 . 8 6  0.0 25, 1 12 1.7 1 , 4 5  1.16 7 . 2  ‘ . 7  14
9 / 3 3 / 7 6  1 5 : 12 : 1 6  7 7 3 . 1  4 . 4  2 2 . 5  2 . 9 5  1 .80  0.0 24. 7 90 4 .0  7 . 6 1  1 . 17  0 . 8  4 . 2 4  14
4 / 3 3 / 7 5  13 3 : 1 4 : 5 6  271 .7  4 . 4  2 ( 0 . 7  1 . 6 3  1 .39  0.3 2 3 . 0  23  4 4 . 5  9 , 4 1  2 . 5 7  ‘4. 5 12 . 3  10
3 / 3 0 / ’ 2 -  16 : 1 4 : 5 5  771 ,1 0 .3  28.’9 4 . 1 9  1.66  0. 0 3 1 , 7  36  4 9 , 9  4 . 3 1  3 , 3 4  1.4 19 , 4 1’
4 / 3 3/ 1 6  14 9 : 3 4 : 65 771 . 1 0 . 3  70 .4  3, 96 ~.42  0.0 3 3 . 0 39 5. 1 3 , 0 1  2 . 4 7  3 . 22 11 .’ 24
4 / 1 0 7 ’ S  16 : 1 4 : 6’  2 1 0 . 2  0 .3  77 .1 2 . 9 4  2 . 3 1  0 . 0  10.5 4 2  5 .0 4 . 1 9  1.19 3. 1 ‘9 .9 20
4 7 9 0 / ’ S  16 : 14 :50 270 . 3 0 . 4  2 1 . 2  3. 54 1. 94 0 . 0  0 2 . 0  “2 6.1 1 .64 3 , 3 0  7,4 11 .1 2~4 / 1 0 / 7 S  16 : 14 : 6 0  210, 1 0 .4  2~~.

’7 3 .01 2.38 0,0 3 2 . 4  62 6 .2 1 .27 7.60 1 .0 34 . 14 7 1
9 / 9 0 / ’ 6  1 6 : 1 4 : 6 ~ 711,1 0 .4  77 .6 2. 90 2 .2 2 0 .0 9 1 .9 61 0 .9 9 , 01 1.7 7 3 . 2  98 .3 24
4 / 3 0 / 7 6  1 6 : 14 :69 21 1.9 0. 4 20 ,’) 3 .9 6  0 .01  0.0 12.2 69  4 .9 6 . 15 1.91 1 ,44 2 2 , 1 2 3
4 / 1 1 3 / 15  15 : 14 : 6 9  2 7 2 . 0  1.4 77 .2) 9 .10 3.01 0 .0  3 7 . 0  61 24 .5 1.91 9 .44 0 3 , 1 1 3 . 6 74
8 / 9 0 / 7 6  1 9 : 1 4 4 : 6 0  2 7 1 . 5  1.4 2 8 . 5  4 . 6 3  3 . 62  0 .0 14 .0 533 3 .0 1. 4 6  2 . 62 0 . 44 9 1 . 0 214
4 / 3 0 / 1 6  16:15 : 3 27 1 .1 1.4 7 9 . 5  4 . 0 1  3 . 7 ’  0 .0  1 1. 3  6~ 4 . 9  3 . 1 1  2 , 3 3 1  3 ,4  14 .4 11
4 / 1 3 / 7 6  16: 15: 3 210.6 1.4 28 . 0 4 . 4 2  1, 77  0 .0  12. 9 46 6 .2 1 .44 5  2 . 4 9 2 4  7 , 1 1 2 2 .4 7 1
4 / 1 0 / 7 5  133:  15 : 1 270. 1 1.4 7 8 . 0  3 . 0 2  4 ,88 0 . 3  3 9 . 6 4 3  5, 3 9 , 7 3  2 . 9 9  3 , 1 16 .4 21
4 / 9 1 / 7 6  14 : 1 6 :  1 2 7 0 . 2  2. 4 ‘1.7 3 , 8 6  1,0 7 0 .0 13 .5 20 1.9 1.0 2 2 . 6 6  0 . 1  9 .’, 10
‘4 / 1 3 / 7 6  1 4 : 1 6 : .1 710. ’ 2.8 17 ,5  4 .86 4 ,11 0 .0  32 . 1 29 6 .3  4 . 3 2 1.40 1.1 15 ,7 10
‘4 / 10 /76  14: 16 : 0 27 1 .2  2 . 4  27 .6 4 .4 1  3 . 5 1  0 .0 1 1 . ?  10 6 .3 1.69  2 . 11 0. 4 16 .6 2 ’‘4 / 10 / 7 6  16 : 16 :  9 211 .11 ‘.8 77 .2 8 .6 1  1.99 0 .0 “ 2 . 2  67 4 . ’ 9 .6’ 2. 9 3 .4* 16 , 7  2’4 /10/’ ’  14: 16 : 4 270 .11  1.4 7 2 . 4  1.52 1.27  0 .0  76 ,0 35 4 .6  2 . 3 4  1. 4 4  1 .9 9 ,5 15
4/10 /76  16 :16: 83 770 ,5  1.8 2 7 . 9  1 .’l ‘.48  0 .0  26 . 2  14 3 . 2 3  7 . 04  1 , 94 -1 , 5  6 ,4 49
4/ 3 0 / 1 6  16 :1 6 : 34 270 .1  3 . 4  2 2 . 1  2 . 5 0  1.99 0 . 0  2 8 . 8  12 1.5 2 . 1 4  1 .-Il 0. 9 ‘.94 / 3 0 / 7 2 -  10:1’ :? ’ 27 0 .5  4 , 4  20 . 1 1 , 3 3 3  1 .17 0.0 21 . 2  11 1. 14 1 . 4 4  1 ,4 13  7 ,24 4,9 7
4 / 3 0/ 7 5  16 : 1 5 : 2 1  27 1 ,6  8.44 21 .8  1 .67 1 . 3 3  0.3 25.2 224 2 4 . 2  3 , 1 7  2 . 2 4  0. 9 11 .5 4
(4/33/76 1 6 : 3 5 : 2 7  211 . 7 0. 3 2’ .6 3 • 99 2 . 9 3  0 . 0  1 0 . 9  50 9 . 1 4  3 . 9 7  1 . 2 4  0 . 1 )  9 5 .3, 2 2
4 / 30 / 16  16:15 :21 211.7 0 .3  2 0 . 2  3, 62 2. 04 0 .0 3 3 . 4 93 6. 6 9 . 4 6  2 . 3 9 2  3 . 5  99 ,’, 71
9 / 9 0/ ’ c  14 :11: 147 2 10 .5  0 . 1  27 .6  3 . 3 1  2 . 6 9  0 . 0  9 2 . 5  4 2 4. 1 7 . 70 2 . 1 4  3. 1 1 7 . 3  11
4/ 10/ 16 16:11:51 270 .0  0 .4  2 33. ’~ 3 ,90 1. 10 0.0 31 .8  35 7 .2- 2 . 332 2. 11 2.4 11 ,0 12,
4 / 1 3 / 7 2 -  14: 1 7 :4 7  270 . 4 0 .8  2 5 .4  2 .80  2 .61  (4 .0 29 .1 31 5, ’. 2 . 3 9  2 . 2 3 4  23. 9 1 7, 0 ‘1 3,
4 / 10 / 76  16 :11:57 2 10.8 0. 8 2 6 .7  3 , 7 9  2 .85 0 .0  31 . 0  29 4, 6 2 . 70 2. 30  0 .8  II .’, 14
4 / 3 0 / 7 6  16:18:  7 771 .1 0 .4  2 14 .1  3, 97 2. ’6 0.0 3 2 . 0  23  4 .8  7 . 8 7  1.11 0 .6  13.0  9 9
4 / 30 / 1 5  1 6 : 1 0 :  2 271 . 1 0 . 4  70 .5 9 .6 7  3 . 8 0  0 . 0  3 0 . 6  11 6 . 0  3 , 11 3 . 0 3  0 . 4 4  1 9 . 0 16
4 / 3 0 / 1 6  16 : 1 8 :  2 211 . 4 1 ,9 77 ,5  4 . 1 1  1 .54  0 .0  13 . 7 31 4.. ” 9. 33 1 .08  0 . 2  19 . 1 12-
4/ 1 3 / 7 6  1 6 : 1 9 :  2 2 7 1 . 1  1 . 2 4  7 6 . 2 4  4 . 1 1  0 .4 2  0 , 0  3 3 .2  3 1  4 . 3  2 . 6 9 2 . 09  1 .0  1 4 1 . 0  3 5
8/ 1 0/ 7 6  1 6 : 1 9 :  7 7 1 0 . 3 )  1 , 8 77 , 9 2 , 8 6  2 , 4 1  0 . 0  11 .6  77 6, ’ 3 . 3 6  2 . 6 5  9 . 6 1 4 4 , 7 II
4/ ’ 0/ 76  1 6 : 1 9 :  6 2 10 . 2  1 . 4  7 7 , 5  2 . 9 4  7 . 2 2  0 .0  3 1 .2  26 4 . 4  7 . 6 8  2 . 2 3  3 . 4 9  9. 6 Il
9’ ‘ ( 3/ 73  114 :18:  270. 3 2 . 9  27 .1 4 . 6 3  4 .06  0 . 0  9 2 . 0  14, 1 3 . 0  7 .01  5 . 9 3  1,6  2 9 . 0 4
9/ 3 0 /75 12 - s I S :  6 270 .9  2. 4 2 6 . 8  3 . 0 6  3 . 0 4  0 . 2 1  3 0 . 9  2 1 6 . 9  3 . 6 4 2  1 . 3 6  3 . 6  10. 7 11
9 , 3 Q / 1 5  14 9 : 1 0 :  2- 711.8 2,9 28,3 3. 32 7.’44 0.13 2 8 . 5  30 5 .3  7, 7 3 2.21 3 . 0  9 0 . ’ 3 2
4/10 / 16  16 : 1 0 :  S 211 . 9 2. 8 28 .6  3 . 2 9  2, 73 0 .0  2 8 . 3 4  20 6 . 9  3 . 6 1  3 . 2 1  1 . 3 4  17 , 7 II
9 / 0 0 7 ’ S  1 6 : 1 0 ’ 1 0  7 7 1 , 4 9  3 .4  21 ,9  1 . 70 1 , 53  0 . 0  2 9 .  1 14 4 . 1  2 . 6 7  2 . 1 8  0. 24 ‘ . 4 3  4
4 / 9 0 / 7 6  3 6 : 1 2 4 , 4 0  271 . 1  3 . 4  2 2 . 8  2 . 0 6  9 . 4 4 7  0 . 0  21 . 4  76 5 .6  3 . 0 9  2. 09  1 . 4  1 2 . 2  3
8/ 1 3/ 16  1 4 9 :  18 :  10 210. 7 3 .8  7 3 . 0  3 . 0 3  1 .4 4  0 . 0  7 9 . 0  20 5 .1 3. 11 2 . 9 5  0 . 4  10 . 9 4
4 / 10 , 7 5  1 4 : 1 9 : 1 0  2 7 0 . 3  3 . 8  74 . 7 8. 2 1  13. 12 0 .0  31 . 1 16 7 . 7 0 .51 8 . 0 3  2 . 0  1 6 . 0  9.
9 / 10 / 1 5  1 6 : 1 0 : 9 0  210. 0 2 3 . 9  2’ .9 1 .8 6  3 . 1 4  0 . 0  1 0 . 9  0 4 , 9  1 , 4 4 1  1 . 9 1  1, 1 49 , 7 2
4 / 00 / ’ ’  1 6 : 1 0 : 90 2 7 1 . 1  8 . 8 19 , 9  3 .4 1  1.2 9  0 .0  2 0 . 9  1 6 . 0 0 . 4 4 2  0 .8 1  6 .4 6 . 4 9  1
4 / 1 0 7 ’ S  14 : 1 0 : 10 ‘11, 4 3  8 .9  19 , 3  1 .00  ‘ . 05 0 . 0  7 0 . 6  11 5 . 6  2 . 3 2 3  1 , 16 1. 1 32 , 5 4
4 / 1 0/ ’6  16: 10 : 9 0  271 . 0 0 . 0  78 . 0  3 . 1 1  3 .2 9  0 .0  12. 7 36 4 .6  2 .9 11 2 . 5 4  0 .1  10. 6 20
4/3fl~~’2- 13)~~70~ 0 2 11 .4 0.! 2 . . ’, 2 .08 2 . 0 9  0 .0 3 9 . 2  26 5. 7 2 .92  7 .0 9  1. 4 9 0 . 6  9 3
‘ 4 / 9 3 / i S  14 9 : 2 1 : 0 27 1 .0 0. 3 27 ,3  1, 15 3 . 2 4  0.0 11 .2  30 5. 7 7 .8 3  2 .16  1. 5 12 . 9  9 5
4 / 9 0 / ’’, 16 : 2 1 :  1~ 2 7 0 ,4 0 .3  27 .6 3 ,90 3 , 3 6  0 .0  12 .0  79 9 . 2  2 .94  2. 5 3 0 . )  10,2 11
9/1 1/1 6  1 6 : 2 1 :  22 710. 2 0 . 1  27 .1 2 . 2 )  1. 0 4 4  0 .0  11. 1 29 9 .9  2 .80  2 . 4 5  0 . 0  9. ’, 1(4
4 / 9 0 / ~~” 1 6 : 2 1 : 0 210, 7 0 .4 26 ,7 2. 10 2 .2 6  0 .0  2 9 . 5  00 4 . 9  3 .9 1  1.23  0 . 11  12. 9 12
8/ 10 / 06  9 9 : 3 1 :  9 210.6 0 .8  23 .5  2 . 70  2 . 3 4 4  93 .0 2 4 . 3  27 4 9 . 9  3 . 7 7  3 . 1 8  1 .5  9 7 . 4  ¶ 0
3 /10/ ’ ’  16 : 2 1 :  9 2 11 .1 0.9  26 .3 1.89 3 . 6 3  0.0 10 .4  10 5. 11 3 , 7 7  7 .59  1.0 10.9 12
4 / 9 3 / 7 ’  1 5 : 2 1 :  *4 2 7 9 .0 0 . 4  2 6 . 1  9. 76 4 . 4 3  0.0 3 2 . 3  11 22.7  3 . 2 4  7 . 9 5  1 . 7  11.5 10
4 4 / 9 0 / 1 6  1 6 : 2 1 :  4 211.8 0 . 4  2 6 .8  9 .56  4 .09  0 .0  12.1 20 7 .1 6 , 9 7  1.95 1,6 2 7.~ 

11
8/9”/7’ 1 3 3 : 2 1 : 8 2 7 1 . 1 1.4  2 0 . 7  6 . 1 0  3 .6 3  0 . 0  3 3 . 1  20 1.8 6 . 1 0  4 .10  1 .8 7 . 6 0
9 , 9 0 ,1 5  1 9 : 2 1 :  0 2 13 . 2  1 .9  2 6 . 1  4 . 3 9  3 .87  0 .0  29 . 7 90 3 ) . 9  3. 89 0 .89  3 . 0  1 1 3 , 0  7
9 , 3 0 / 7 1 4  14 9 : 2 1 :  8 2 7 0 . 0  1 .9  78 .1 2 . 2 9  9 . 9 1  0 . 0  76 . 1  2’ 7 . 3 3. 112 1 .20  9 .0 .7 ,44 3,
4/ 10/15 16 :21 : 9 270 .8 1 ,9 28 . 6 2 .11  1 . 79 0 . 0  27 . 5  30 6 . 8  1 . 9 9  3. 69 1 , 4  9 8 . 3  9 2
4/’ 07 ’S 0 4 : 2 1 :  9 7 7 0 . 0  1 .8 2 3 . 1 2 .5 6  2 . 0 9  0 . 0  26 . 9 35 43.8 6.60 6 .039 1 .0 9 7 , 8  1 3
9 / 3 3/ 16 14 :21: 11 210.0 2.5 21 ,24 1 .70 1.32 0.0 23.6 11 49, 5 1 ,63 1 ,45 6,0 0 ,0
4/9 3/76 16 :21:12 270.5 2.5 29 .8 1.99 3.08 0.0 79 .Q 22 7 .3 5.10 8 .12 1 .0 114, 0 34
4 / 3 0 7 ’ S  ‘ 6 : 2 ’ : 1 2  711 , 9 7.5 28 .)  8. 20 3 . 6 6  0 . 0  3 1 . 2  11 0 . 1 1  ‘ .2 9  4 . 1 0  1 .4  1~~.8 ¶ 1
4 / 1 0 / 1 6  1 4 9 : 2 3 : 1 2  2 7 3 .6  2 .6  24 . 2  3. 29 2. 97 0 .0  28 . 7 19 11 .8  9 . 6 1  3 . 2 4  4 . 7  1 3 . 9 0
4,9 1/16 1 6 :2 1 : 1 2  711 .9 3.8 70.9 0.60 0 .9 0  0 .0  21 . 1  6 0. 2 0 . 0  0 . 3  0 .2  0.2 1
9/10/1 6 16 :7 9 :13 271 .3 3 ,4  20 ,2  3 . 1 2  0.03 0.0 2 1 . 4  9 2 . 24 1. 144 1 .649 1 .0  5 . 8 1
8 / 1 0 / ’ ’  1 6 : 7 4 :  ‘4 271 . 8 0 .8  26 .2  2 . 8 8  2 . 7 8  0 .0  28 , ’ 2’ 4 . 0  7 . 2 4 9  1 . 3 1  2 . 1  8.0 II
4/107’S 1 49:24, 9 271 .1 0 . 8  20 .9  3 . 9 6  3.09 0.0 11.8 26 4 . 3  1 .4 1 7 . 3 4 7  0 . 2  1 2 . 1  11
3 / 9 37 ’S ‘49:24 : 1 270.49 0.8 2’.2 0.00 9 .0 1 0.0 30.8 28 6 .0 1 . 8 3 ’  3 . 7 1 0.5 1 2 . 9  12
-4 / 9 1/’’, 16 :24 : 1 2 1 0 . 3  0. 8 76 .0  3 .30 7.9 1 0.0 30 .5 32 6 . 8  2 . 3 0  1 . 74 0 .0 9, 7 18
9’9 1/ ’S 1 4 9 : 2 0 :  1 27 0. 4 0.8 19.9 9 . 26 1 .09 0.0 21 .5 44 49. 1 2 .226 2.11 1.24 11.1 9
14 / 3 0 /15 149:74: 7 271 .0  0 .9  2 3 . 3  1 .87  9 .66  0 .0  2 6 . 9  21 0 . 4 4  3 . 5 7  2 . 6 7  0 . 3  9 1 . 4 4  9
4/33 /16 16 :20: 7 771,44 0 , 4  29 . 7 2 .96  7 . 6 1  0 . 3 3  27 . ’? 95 3 . 0  7 . 53)  2 . 0 8  0. 7 9 , 9 15
3/90/75 149:20: 1 271 .0 1 ,9 26 . 8  2 . 2 6  9 . 9 7  0 .0 27 .9  16 1.5 I. 7~ 1. 39 1 ,9  4 9 , 9 4
/ I0/16 16:10 : 1 271 .3  0 .9  72 . 2* 1. 50 1 . 1 4 4  0 . 0  77 ,5  29 7 .7  6 .97 4 . 3 ) 7  1 .~ 16. 7 10

9 / 9 3 / 1 2 -  ‘ 4 : ’ 9 : 1 6  2 7 0 , 9  1 .0  2 4 . 5  2 . 1 1  1 . 79 0 . 0  21 . 3 11 1. 7 1 . 9 2 2  1. 22 2  0 . 9  6 . ’ ‘
8 1 9 3 / ’’ ll ,,~~8:1’ 713. 1 2. ’ 2 24 ,1  7 .0 6  7 • 4 4  0 . 3 3  211.1 10 4 . 8  7,496 1 , 16 0 , 0 ‘ . 0 4
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3-BIN 4/30/75 REFLECTIVITY (10 log Z) LIQUID WATER CONTENT (g/ m 3 )
‘~~~~~‘ “:‘ _ l’  5 ’ . “ . ~~“0’( O’rt’OV 00060 ‘II” ~ 3)13 ; 4 2 2 2 2  1’30 5 7 5 2 , 4 *  0 V ’ ) ” Y  7022 ‘~~~Y 1 47 7 0
4/13/1 5 16:24: 1% 271 .6 2.~ 26.6 1.77 1.45, 0.0 744.4 10 3 .8 1 .1 3 2.80 0,8 9.2 (4
4 / 9 0 / ’ S  16 : 28 : 12- 271.8 3,9 2 8 . 2  1 .9 49 1. 66 0.0  2 6 . 0  2- 3. 7 2 . 0 3  1 .91  0.44 6.4 9
9/1 7/75 16:29:20 270.6 3,9 23.44 1,85 1 . 6 3  0. 0 25. 1 9 1 , 8 0 ,0  0 .0  1 . 8 1 , 8 1
4 / 1 2 3 / 7 5  1 6 : 2 9 : 35 213 . 0 0 .9  2 0 . 8  3,344 2. 99 0.0 2 9 .2  16 5 .9 3 . 85 2 . 0 8  0, 9 15, 0 18
4 / 1 3 / 7 6  1 6 : 2 4 : 0 5  2 7 1 . 5  0 .4  2 8 . 1  3 .00  2 . 5 6  0 . 0  2 8 . 0  32 4 . 2  0.34 2 . 5 9  0 . 2  1 2 . 2  95 2
4 / 9 1 / 15 36:29:14 271 ,3 0.4 21.1 3.10 2,43 0.0 27 .5 71 5,7 4,76 3.51 0.’ 144,5 18
4/30/1 5 149: 24:3 2- ‘10.6 0.4 2 2 . 9  3 . 2 1  2. 7 3 0 .0 28 . 8  144 9 .9 7. 19 6 . 6 5  1 .1  1 9 .9  1
4/13/76 06:27: 0 272.0 0.8 2 3 . 5  1 .8 9  1 .16  0 .0  24 . 5 0 9 . 7 3 .3 ’  1. 19 6 . 1 10 ,6  4
4/13/75 19:71 :12 270.0 1 .8 20.4 1.20 1.09 0.0 22.2 11 0,6 1 .629 9. 43 1.3 6. 1
4/9 0/76 16:71 :14 27 14.8 2.6 73 .8 1.04 0.88 0.0 29 .8 7 6.8 0.0 0.0 6. 11 6 . 33
2 / 4 Ø/~ % 149 :2 1 :20 210.2 3,93 18, 0 0.86 0.76 0.0 19. 1 3 6,1 0.0 0.0 5.1 5 .1 1
‘4 7’4(1/’5 16:79 :59 271 .8 0.1 22,7 0,54 0.439 0.0 20.2 0 9 , 0 0 , 0  0 . 3  9 ,0 0 ,0  1
‘4 , ’ 0 /76  16: 29 :59  210. 13 0. 9 22.6 3.02 2.76 0.0 26.5 76 7,6 3,67 3,71 7,~ 12. 5 9
4 / 3 0 / ’ ’ ,  16 :3 0 :  3 270. 8 0 ,4  24 . 44 3 . 10 7 , 73) , 0 .0  29 . 1 73 9 , 4  6 . 93 6 . 76 2, 9 71, 9 12
‘4/10/75 16: 10: 3 710.8 0.4 26. 7 3.00 2.10 0.0 713.9 70 4 9 . 2  4 .21  3 . 6 2  0 . 9  14 .5 10
3 / 1 0 /7 6  19: 10: 1 271.2 0.8 22 - .?  2 . 0 ~ 1 . 87 0 .0  20 , 1 14 7.6 9 .25 3 .42 0.34 19 ,3 4’,
4 / 1 1 / 1 6  15 :10: 13 211 ,6 1,9 7 1.0  1.52 1,35  0 .0  72 . 0 4 1 ,5 0 .0  0 .0  0 , 5  1,5 1
4/’0/75 16:30: 1 771.1 ‘.9  71 .1  1 . 0 2  0. 87 0 .0  24 .3 149 5 ,3 2 . 0 3  1.56 1.8 8 .8 ‘
‘ 4 / 9 3 / 7 5  16 : 3 0 :  7 270 .6  1 .4 24.9 2.22 1 .84 0.0 28.5 75 6.5 2.36 2.1 8 3.5 10. 1 10
4 / 9 3 / 7 9 16 :10: ‘ 210.2 1 ,4 23 , 0 7,79 1.93 0,0 76.1 14 3 ,7 1 ,~~9 1.11 1 .9 ‘.7 33
4/10/75 1 6: 10: 1 210.0 7.6 19.2 1 .9’, 1 .32 0.0 20. 1 1, 0,9 0.0 0.0 0.9 8.9 1
4 / 1 0/76 16 :10: 7 270.6 2.5 133 .6 0.06 0,66 0.0 14 .4 6 1, 7 0.0 0.0 3.1 3.7 1

-~ / 30/75 ‘6: ~0: 7 771.1 2 .5 2 0 . 4  1.64 0 .43 0.0 7?. 3 11 7.4 7, 17 1.91 6.1 1 2 . 5  3,
4/9 0/76 14 :9 0’14 271 .0 0.2 19 .9 0 . 3 ~ 0 . 2 5  0 .0 2 0 . 1  3 4 4 , 5  3.022 3.04 1 .8 7,2- 2
‘3/43/15 14 :30: 18 210.6 0.1 24.0 2.2-2 1 .92 0,0 26. c ‘21 S ,9 2,99 2.31 1. 1 11 .5 9
4 / 4 0 / 7 2 -  16 : 10 : 14  2 7 0 .0  0 .4 2 4 9 . 2  3 , 49  2. 76 0 .0  10 .0  21 4 9 . 9  4 .67 4.01 1.0 18.0 8
4 / 1 3/ 7 5  16’ 37:95 771. 9 1.8 78.4, 2. 133 1.77 0.0 27 . 2 19 5. 3 4 . 1 4  3 . 1 6  0 . 3  14 .5 8
4’l’4/’S 16:32: 92- 271 .4 1.8 22.2 1. 79 3 .36 0.0 24.~ 22 5 ,2  3 , 2 0  2, 91  0, 4 10. 0 4’
. 7 9 1/ 15  1 5 : 3 2 : 4 5  711 ,0 1 , 4 71 .1 2. 00 1.72 0.0 28 .1, 114 5.0 3. 12 2 .81  0.9 9 , 2  4
4/ 17/76 149:37:96 770. 2- 1 .9 70.1 1 .11 0.86 0.0 21 .2 ‘0 2 .6  2 . 2 4 9  3 . 6 4  0. 4 7 .9 6

- 4/’l/’s 15 :12: 63 27 1 .6 2 .6 113 .6 1.00 0.94 0.0 19. 6 5 1,4 1 ,49 1 .24 1.6 6,7
3 / 41 / 1 6  14 : ~~~!: ’ 3  77 7.0 0.9 7 4 . 2  2. 71 7 . 7 2  0 . 0  71 , 3  7 1 6 . 0  4 . 47 3. 58 0.2 15. 8
3 / 1 3 / 7 2 -  15 :  03 :1” 779 , 1 0. 1 72.8 1.93 1.4~ 0.0 25 .6 24 4.4 2.15 1.339 0.9 7.49 9 1
4/ 13/76 14,: 13 :13 77Ø~~7 0.3 22, 0 1, 72 1 .140 0.0 24 .9 14 3.6 0,0 0.0 1 4 . 6  13 . 6 1
9/97/16 13 :11: 13 210.1 0.3 21 .2 1, 71 1. 91, 0 . 0  2 1 , 1 10  7 .8 2. 94 ’ , 2 . 96 4 . 8  10. 7 2
4 / 9 0 / 1 6  ‘6 : ”6 : ’~ 212 .0  0. 8 0 9 .0 1 . 6 0  1 .39  0 .0  7 1 , 7 14 0.7 2. 07 2 . 6 9  6 .8  3 2. 6 4
‘ 4 / 9 0 / 7 6 1 6 : 4 7 : 17  2 10. 49 1.4 73.2 1.57 1 .59 0.0 244.4 2 13,2 0.0 0.0 1 3 .2  1 3,2  1
‘4/13/’’ 1 6 : 4 2 : 2 2  270 .0  3 4  76 ,2 1,92 1 .7(4 0.0 26. 7 6 5 . 7 0 . 0  0 .0  5. 7 2-,7 1
9/ 1 0/ ’ S  1 1 4 : 4 2 : 2 7  77 1. 8 2. 5 20 .2  1.29 1.12 0.0 2 3 .9 8 1 .6 3 .0  0.0 7 .6 1.6 1
‘ 4 7 4 1 / 7 6  ‘ 1 4 : 4 2 : 2 ’  211 .2- i~ 21. 3 1.3 3  1.08 0 .0  22 . 7 2- 1 ,42 0 ,0  0 .0  1 .9 0, 0 1
4 / 1 0 / 1 6  1 4 : 4 2 : 2 2 -  711. 1 1.4 2 8 .8  0 .64  0. 4 0  0 .0 2 8 . 9  1, 9 .1 1 . 23 1 . 20  0 . 1  2. 6 2
4 / 1 0 /’ S  ‘ 9 : 3 7 : 7 6  770 . 8  9 . 4 74 ,6 0.13 (4, 3,6 0. 0 2 5 . 2  ~ 2. 2 1. 71 1, 71 0,5 1.9 7
4/107~~S 16*45 :10 274. 7 3.4 70.1 0,92 0.429 3.0 21. ’ 5 7 .9  1 . 9 1 1. 91  0 .4  4 .5  1
3 / 3 0 / 7 6  149 : 4 5 : 9 0  271 , 3  7~~c 7’ .3  9. 16 1.02 - 0 .0  30 . 44 13 12 . 0 6.27 c .27  1.6 18 . 2  29 / 9 1 3 / 7 5  ‘ 1 4 : 8 5 : 4 0  271 .2  3 . 8  21 .2 1, 17 1 . 14 0. 0 7 2 , 0  2 8 . 1 (1,0 0. 0 4& .1 44.1 1
9/ 13 / 1 6  1 6 : 9 6 : 4 3  210. 9 3 , 2 4  72- .0 1.94 1 .20 0 .0  27 . 4  6 4 , 1 0 , 3 3  0.0 4 . 1  4 . 0 1
4 7 ’ 0 / / 5  1 6 : 4 6 : 9 0  77(1. ’ 9 .4 1• 0 1.07 2. 6 1  0.0 10 .5  8 9 ,2 3 .944 1 .96 1.2 11.1 74 / 1 0 / 1 r  1 6 : 0 2 - :l’ 2 7 0 .2  1. 4 . 8 . 6  1.09 2, 77 0 ,0  30 . 1 7 2. 9 0. 21 0 .0  2. 9 7, 24 I
4 / 10 7’ ’  l 6 : 8 % : S 9  7 71 ,6  0. 4 74 .4 1.00 0 ,99 0 .0  76 ,6 1 9 ,14 0 .0  0 .0  4 . 0  4 .7 1
4/9 3/75 1’ :4” :20 271 .7 1.4 71 ,3 0.22 22. 17 0.0 71. 44 3 3 . 2  0 .1 8 .  0.78, 0.6 2 .) ’  2
4 / 1 4 0/ ’ ’  1 6 : 4 0 :20 7 7 0 . ?  0 .8  2 2 . 8  1.00  0. 9 0 0.0 2 1. 7 8 1,1 0 .0 0. 23 1.1 7 .1  1
9/13/’’ 1 4:4~~:28 27 1.9 0.; 214.0 2. 9~ 2.67 0.0 2 8 .0  7 1  1,3.0 4 . 9 4 *  4 . 8 4  44 . 0  ‘‘ .0  4
4 / 9 3 / 1 5  ‘6:4~~:20 271 .8 0.9 76 .0 2.3,9 2 .17 0.0 29. 7 10 8.8 6,51 5, 51 2.9 19 , S 4
4/31/1’ 16 :40 :24 211. 9 1.4 29.4 3.27 2.66 0.0 3 2 . 3  10 5 , 8  3 . 5 1  3 . 7 0  1 .0  4 . 1  3
3/ 11 / 1 2 -  15 :924:20 271 .2- 1 .4 78,0 9. 74 1. 42 0.0 29.9 9 1.1 1.06 0.1*4 0.6 9 , 9 3
4 / 1 0 / ’S  ‘ 6 : 4 8 : 2 4 *  711 .9 1.9 70.9 2,14 1.76 0.0 10.4 6 5,1 2.10 2.70 2. 4 1,,9 24/9 3/76 16:40 :24 710. 7 1.4 76.9 7,70 7, 18 0.0 70. 11 5 8.9 0.0  0 .0  4 . 9  4 .9  1
1 4/ 9 2 7 / 7 6  1 4 9 : 4 8 : 93  270.9 7.4 7 2 - 1  2,6 1 2.79 0.0 20 .4  11 13 , 9 0.0 0 .0  13 .8 90.0 1
4 / 9 3 / 1 2 -  ‘14:40: 13 770.9 2.6 2’,9 3.00 2.81 0.0 29 . 7 16 S. 5 5 . 2 4  4 . 14 0 . 6  16. 49 6
14/10/15 15:49 :91 211.4 2 . 5  78 . 19 6.~~9 9.14 0.0 33.7 14 6,44 3, 57 3 ,18 7 .6 1 3 .2 4
4/9 3/16 1 6 : 4 4 9 : 91 211,0 2.~ 2 9 . 6  1.61 1 ,49’ 0.0 11.1 11 24.8 3.71 1 ,79 3. 1 49.~ 29,10/16 ‘4:813 : 91 211 . 1 3.9 74.9 1.72 1.19 0.0 21 ,0 1 1 2.5 1 .54 0. 64 0.9 8 .0 2
4 4 / 9 3 / 1 2 -  ~6 : 8 0 : 3 1  211 . ” 1. 6 2 7 . 8  1 ,04 0.96 0.0 28.1 8 4.6 0.0 0 .0  4 .6 8 .6 14 / 1 3/ iS  ‘ 6 : 4 8 :~~’ 2 19 .0 1.4 75 . 1  0 . 9 3  0.8’ 0.0 2 6 . 1  9 6 . 2  0 .0  0 .3  4 9 . 2  6 . 2  1
9 / 90 / ’ ’  16 : 8 0 : 17 210. ’ 3.8  74 ,0 0. 98 0. 0 2 0.0 27 .1 2- 2 .6  0 .91 0 . 9 3  0.7 3. ’ 237143/15 16:90 :1~ 770.3 3 . 4  76 ,9  2. 4 5  1.325 0.0  21.9 6 4, 1 1, 88 2 . 8 4  2 . 3  1, 1 7
4/”O/’’ 1 4 9 : 4 0 : 1 1  270. 1 9., 249.0 3.85 0.91 0.0 2 9 . 4  6 0 .9 2. 73 0. 7 1  0 . 2  1 .6  2
4/4 0/75 ‘9:90 :68 211 .1 0.4 71 . 1 2 . 9 0  1 . 9 2  0 .0  2 0 . 1  9 1.5 0.0 0.0 1 .6 1 .6 9 
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2-BIN 5/30/75 REFLECTIVITY (10 log Z) LIQUID WATER CONTENT (gin 3)
t ; ;  2-

~~;~~ 4~~. 01, . 93049 5700! 8930093 M U  (980 9* 89’S ‘I!AW 3708! 8800! 3318 081 8P?’~‘/937’S 14:54:2~ 270.2- 2.9 20.0 0.139 0.63 0.0 20.6 4 6.9 2.12 2.32 ‘4.3 8,6 7
~/l 0’74 14:54,2~ 279 .8 1 , 4 237,7 2.31 1 .87 0.0 75.2 19 S,9 3 .24 2.70 0. 1 11.0 ‘3
5 / 9 9 / 1 2 -  1 9 : 6 4 : 2 5  210. ’ 1.4 7 4 . 6  3 .4 9  2. 13 0.0 219 .6 12 6.1 3,44 3.06 0.5 11.2 8
22 /17 /12- 1 9 : 5 4 : 7 4 9  270.4 0. 2- 21 .6 2.3,0 2 . 2 1 3  0.0 26.1 18 6.6 2.56 2.30 2.0 9.8 9
5/90/12- ‘9:59 :72- 211 .8 4 . 2- 77.6 4.67 1.82 0.0 37 .9 25 6.2 3.43 2.72 1 .0 1 3.1 11
5/ 9 9/ 1 6  14:51 :914 2’ 1.19 9 .4 70.9 2.99 ‘.441 0.0 20.2 92 7. 93 4.89 4.63 2.0 114,5 1
5 / 33 / 1 6  19: 2-’:”~ 210.0 3.5 70. 1 1.8S ~.69 0.0 22. 7 1.9 4 .33 9.18 3.1 11. 7
5/3 3/14 t4: 51 :3’ 770.0 1 . 5 20. 0.49 5 0.69 0.0 20. 4 6 . 3  5.30 4.90 1.3 91 .6
5/3 3/15 ‘4 : 2-Q : ’2- 710.7 4.6 10 , 0.86 0.68 0.0 19. 6 4.0 1.51 1.28 2. 1 5,9
5/30/7S 36 : 0,11 271 , 9 1. 4 744 . 0.88 0.43 0.0 26. 2 8.6 0.0 0.0 8.5 8.6 1
2-739/75 ‘5 : 1:36 711 .4  3. 5 21 . 1 .449 1 .64 0.0 71. 2 17, 1 0.0 0.0 17 .1 11 .1 1
5/13/322 16, 21 :224 2721, 7 0.4 7’. 1.96 0.90 0.0 28. 10 9~~ 44 3.86 7.16 4.1 16 .0
6/90/16 1 5:23:59 771 , 2, 0,44 9 1 , 4 1 ,44 1 .12 0.0 34 .1 15 6.2 3.53 2.92 0.1 1 3.9 10
5~~9fl/16 15~ ’9~ 2-4 070.4 1 . 4  2 0 . 5 0 .32 0.27 0.0 20.6 7 6.1 2.38 1.96 2.7 8.0 1
6/10/7S 1c~~’3;59 110. 5 7 . 2- 74, 1.00 2.62 0.0 3 3 .  18 6.5 3.60 2.76 1 .8 16 .0 10
4/93/15 ‘5 :26: 2- 1 710.4 3. 44 2 2 - . 2. 19 2.09 0.0 20. 10 6.3 4.12 3,66 1.8 96.7 1
6 / 9 0 / 7 5  15 : 7 5 ;51 7 ’ O . O  0. 4 . 0 ,7 2, 19 2.29 0.0 11. 19 5.4 2.68 2.41 1.6 9.0 9
5 / 1 3 / 7 5  9 5 , 7 5 : 61 770.4 o.~ 91 , 5.S4’ 4.20 0.0 95 . 16 7.8 4.63 3.69 2.9 18 .3 ¶0
4 / 4 1 / 16 1c~~71~~7’ 71 1 , 6 0.4 74 ,9 4.04 2 .32 0.0 32. 19 ‘.1 4 .01 3, 76 2.0 34 .2 9
5/40/’~ 15 ,77 :7’ 272. 0 1 .5 10 . 4  4.23 3. 14 0.0 31. 17 44.2 2.78 2 .77 0.9 92.4 2 8
5 / 4 3 / ’ S  12- : ? 7 , ” ‘‘0.5 1 .0 26 .7 3.93 2.81 0.0 90. 36 6.2 1.94 3.19 0.8 17 .1 2 44
‘/1’4/’c 1 S : 7 ’ , / ’  2 10 . 2- 2 . ’ 79 .0 1 .1 3 2.63 0.0 32. 11 7.4 4.91 3.40 0.3 16,9. 14
5 / 1 3 / 7 %  1 5 , 7 ’ ; ,’’ 2’l . 3 7.6 77,4 2.10 1 .90 0.0 3 3 .  29 6.2 2.86 2.46 0.5 11 .0 16
6/10/7 5 1’:2~~: ‘1 7 7 1 , 14 1.5 29 . 2.23 1.88 0.0 27 . 78 44.4 4 .69 1.08 0.6 (7.2 16
6799/16 lc :28: 9 274 .7 9.’ 72. 2.41 3.92 0.0 21 .7 11 4.9 3.813 2.80 2.6 16, 6 II
6/93/’S 16~~7~~, 9 270. 6 1.4 73. 1.80 9 .31 0.0 .6. 28 5, 1 2.71 2.20 0.5 9.8 1’
‘/10/15 16 :20 : 9 ‘ 1Ø ,~~ 4 , 6 21. 1 .63  1 .73 0.0 22. 30 5.0 2.01 1 .60 2.6 ‘4 . 2  44
4/13/76 45 :24- 3 2 7 1 . 9 9 , 5 24 . 3.54* 2.99 0.0 2’. 23 1.7 7.89 1 .91 0.5 9,8 ~~16/93 ,/IS 15:3 ” , ’’ 2’O .O 0 .4 76. 1.08 3.2-0 0.0 30. 37 5.8 3.79 9.01 0.8 16,1 27
22/10/76 ‘c :’O: ’’ ‘‘-1 . 9 0.14 21 . 2.51 2.90 0.0 30. 31 1.5 3.12 2.61 2.3 1 2. 1 12
S/13/7S ~6: 30:

64 7 1 1 , 1 21.4 2’.c 3.49 2.89 0.0 31 . 145 S.0 3.20 2.42 2.0 16,0 71
5/10712- ‘5:10: ’’ 271 .1 0.44 7’. 7.1% 2.09 0.0 30. 96 1 .9 4 .00 3.36 2.0 1 6.9 1 4 ,
6/10/76 16~~1Q, ’l 271 ,9 1 .4 2” .. 3.26 2.61 0.0 40. 40 1.2 9.80 3.54 1 .2 07 ,8 33
67 10 / 16 95:31 : 3 0  711 , 1 7 , 44 244.7 1.33 2.96 0.0 29 .7 30 9,3 8.13 3,62 1. 9 14.4 11
6/ 14/ 1 6  1 2 - ’ 3 1 : 3 0  ‘‘0.1 2, 5 7 1 .0 2.19 1.81 0.0 24 . 23 1.7 9 .47 3.75 2.2 16.3 1~~5/9 9/74 ‘S :1’:10 2’’ . ’ 1. 2- 72. 7 2.67 2.02- 0.0 2’. 22 8.6 8.81 4.02 2.44 17.2- 1 4
6/90/75 15 :11:00 217 . 4* ‘ .4 744 .1 5.10 4.10 0.0 9 ( 0 ,  10 7.6 2.30 2.17 3, 5 10.0
0 / 1 4/ ’ 2 -  12 - :3~~;1)’ 27’ .’ 4 . 4 ‘~~.6 3. 66 1.18 0,0 21. 5 9~ 4 6 , 17 5,77 3, 3 13, 1
2-7107’S l’:31: ’0 7 1 2 . ’ 4 . ’ 11’ .~~ 1.78 1.61 0.0 20. 6 11 . 1 2.06 1.10 1 1 .2 35, 3
‘/907’S 15 : 1 3 : 5 7  2 7 0 . 0 (‘.4 71 ,9, 2.66 2, 97 0.0 27. 33 6,44 3.20 2.74 1.0 11,~ 1’
6/ 10/76 96 :30, 2-0 710 ,9 0.4 744.4 1 .26 2.9’ 0.3 224 , 74 7.1 0 ,24 1, 56 1.0 05 .4 1’
‘-/10/16 ‘ 4 : 3 9 : 2 - ) ’  770.’ 0.4 7 44 .6 2.18 1.71 0,0 29 . 19 44.6 1.15 2.42 9 .2 96 .’ I”
‘/10/’5 ‘6:14 :41 7 ’ 9 , 3, 0.4 23 .6 3.33 2.57 0 .0 77, 12 5 , 6 1.91 1 .67 2.0 13 , 9 ‘ 1 4
‘/90/75 16 :14:51 270 .3, 1.4 76 .2 4 .37 1.449 0.0 91 . 60 44,3 1.61 1.03 0.2- 14 . 14 4 ’
6/90/722 16 :34, 2-’ 719 , 1 7,5 11 , 2 6.10 5 .13 0,0 35. 79 6.’ 4.62 9 ,11 0,9 2 1 . 2 i ,
‘/93/’2- l’:14:S’ 779 .2 2. ’ 14~~ 9 6.11 6 , 7 2  0. 0 36 . 29 6.’ 4 . 029 3,53 1.2 14 , 4 I~5 / 9 7 7 1 5  ‘ 5 , 1 4 : 2 - I  7 7 7 . 6 ‘.4 23 .2 2.19 1.9 5 0.0 26. 2’ 49 , 1 ,4 . 4 2 . 9 1 4  1. 21 14 . ’ 14
5/ 9 3 / ’ 5  ‘2 -~~l1~~4 9 7 210 ,3 ,  1,4  76 .6 2.90 7.48 0.0 229.~ 271 4.4’ 2 . 71 2.20 1 .9 t 1 ,~~ 1’
6 / 1 0/ 16  ‘5 97 S7 2’l .l 4 ’ ~ 1 0 2 3  (3 ,41  0.70 0.0 19 . 4 14 .2 7.13 2.37 3.8 2-

’ . ’
5/10/72- ~6, 11 : 2-)’ 210. 7 0.49 2” .0 3.68 2.56 0.)’ ‘2. ’ 7’ 4 , 14 2. 1 4 4  2 , 4 47  7, 7 13, 1 1 3
6/90/75 16 :1’:’)’ 770. 4 0.6 24 .3 2.11 1 .441 0.0 21 . 70 7 . 1 24 .31 4 .32 1.1 13.44 17
5/91/15 ‘6 :34, ’’ 711 , 4 0. 6 26 .4 3.90 2.143 0.27 7~~. 2 S  4* . 1 1. 50 2 . 2 0  2.4 71. 6 1
2-/’O /76 15 , 09, 244 27’. 1 I ,,~ 24 . 1 3 . 14 2 , 2 9 7  0. 27 2 ’ . 1) 4  7 , 4 2.44 1 2.17 3.8 01 .3 10
4/13/72- 16 : 1 4 : 2 2 -  11/ 14 1 , 4, 7 ’4 21 , 7 4 9  ~~~~~ 0.0 29 , 11 .44 14.00 6.96 6.0 26.3
4/93/16 ‘ 5 ; 3 2 9 ; ’4 2 ’ 1 , 7  2 . ’- 2 4 . ’ 2 . ’4’ 2. ’Q 0,0 26 . 4 10, 14 3 .0 1  ‘4 .01 1. 7 1 24,9 2
5/93/’S 16 .4 1 : 1 4  770 .6 0.’ 1 8 . 7  0.~~0 0. 77 0 ,0  ¶ 4 , 2 12 . 1 0 .0 0.’ 12. 1 12.1 1
4 / 9 9 / 1 5  15~~ 4 1~~~10 77 1 ,5 0.5 7’.3 3 .13, 7.26 0,0 2’. ‘2 . 5 4 , 2 ”  4 ,2 2 ”  9.0 19.’ 4
- / ‘ 1 / ’ 2 -  15 4 4 4 4  2 7 ’ , 5 7 , 6 17 , 4 9 , 3 7  1 .10 0 .0  7 1. 11  4 , 9 . 2 6  2. ”’ 14 . 3  10, 1

‘ 2 - : 4 ’ ’ ’ 4 4 ‘1,~~ 4 , 6 ‘ 2 - .’ 0 . 2 9  3 .249 0.0 2’. .9 4 1 ,24 0.0 0.0 1.8 I ,~ I
- / ‘ ) - ‘ ‘‘, ‘‘., 4 ; ’ 9 2 4  2 7 0 . 29 0.’ 2’ . l 2.4,2 2.70 0,0 24 . 2  I I  6 ,49 .9 4  3 . 53 2.4 13. 4 9.
/ ‘ 7 ’ ’’~~~~ 4~~ 4 2 -~ ‘ 1  177 .4 7,’ 1 4 6 , 1 0,21 0.71 0.0 15 . 1 2 4 , 7 0.0 0.2 44 , 7 4 , 7

- / 4 7 ’ 2 ’ ’4  .4 ’ . 1 4  2 7 ’ ,l 7, ’ 4 4 , 1 0. ’’ C .(1 -1 ,0 99,6 2 4 . 4 0.0 0. 1 4 . 4 4 . 4
‘ 2 1/~~ 22 ‘‘ : ‘/: 2” ’0.’ ‘ . ‘ ‘1. ” 2 . 2 4 ’ . ”’- 0 . 0  36 , 4  ‘ ‘ . ‘ - 3 .42 3 , 4-4  1 .6 71 .2 4
‘ / 4 7 / 4 ’ , .5 . 5 9 . 3 1 2 ’ O . l 1. 2- 14 ,’ 2 (14 ‘ .9 ’  0.0 9 9 ,0  10 7 .4 4 .14  1. 24” 2. 5 92.9, 49

‘/ 1 4 1 ,’ ’  1 2 2 : 5 1 4 ’ ‘ “7 , ) ‘ .1- 2~~.1 2. ”’  1. 1)4 0.0 714 ,4 20 4 .1 1. 93 2 . 1 4  4 . 5  19 .’ 10
‘ / l 1~~~1’, 1 5 . 4 9 . 9 4  ‘ ‘ 0 . 4 2 . 49 2 . 1 1 , 49,. ‘ . 1 4 2 4  0. 0 11 , 4*1 3 9  ~~~~ ~~,4 2 -  4 , ’4*~ 2. 0 15 .5 744
‘ / ( ) / 1 4 9  ‘ S ; ’ ( : 0 4  2”’ . ’ 2. ’ 7’• 3 2, 4~ 2 . 14 (1 .0 3 1 , 4  43 6. 49 ‘4 .9 0 9 . 3 4  ,7 .~~ 99 .1 79
‘ / 4 4 / 1 2 - 15 5 4 2 4 4  ‘ ‘ ‘ . 4 1 . 1. ~~~~~0 7 . 14 1 1 ,’’ 0.0 29 .5 4 7  5 . 14 ‘ . 1 5 2 7 1  0 . 2  1 2 . 0  71
‘. / 4 1 ( 2 6  ~ 5 , 5 ( ’ 4 4  1 ’ O . O  1 , 6 7~~, 9 7 ’l / S’ .~~’ 0 .0 2 6 .2  41  13. 1 ‘.2 3  2 , ”l  2 . ’ 16. 1 14.
/ ‘ 3 ‘ ‘ 5  1 2- 4 4  2’ 0. ‘ 0 , 7 4 9  , 4 2. 00 , 2 , 4 9  0. 0 29 , 2 9’- . ‘ 7 . 20 2. ‘S 1 - 1 ‘ . 4 2

‘ ‘ 4 ,1/ 14  1 5 . 4 2 . ‘ 7 7 1 , ’ 0. 44 ‘‘ , 9 ‘.214 ‘.64* 0.0 73 ,4 II, 6 ,7 3 , 4 4  1 .19 1 , 4 17 , 1
‘ / 9 1’ ’’. 1 5 , ”: 2 2 1 2 . 0 0. 5 24 . ’ 1. ’4 2. ’P 0. 0 7 1 , 5 2 1  6 , ’~ 7, 17 2 . 3 ~ 1.9 11 . 4 1;’‘ / 1 3 / 4 ’  ‘5: 22’ : 2 2 7 1 . 1 0. 6 ‘ 4 4 . 0 2. 6 0  ‘ .9’ 0 . ’ 24 . 5 19 ‘‘4 1 ,41 2.80 -3, 5 7 4 ,1 /~‘~~~‘1 / ’’- IS : ’’ : -

. 7’’.4 0.6 ‘‘ .2- 0.06 2,74 * 0,3 2- ~, 5 39 4 .’. 4.14 3.30 0.2 16 .’
~ 1’.

2 - / ’ 1 / ’’. 9 5 :2- 4’ / 2’O.S 1 .5 29 .1 2.40 1 ,97 7,0 ‘7 . 0  4 9  ‘~. 9 4.19 3, 94  1 . 9’ 7 2 -  ‘ -4
‘ / 1 7 / 3 5  1 4 : 2 - 4 9 . 0 210. ’ 7.6 ‘4 , 6 3 , 73 

~.2 P  -1 .0  ‘4 . ’ ‘9  )..1 3. 98 2. 44 2. 0 16.’ 1’
4 9 / 1 3 / 1 5  1 5 ~~ S 4 ; 2 2 0  2’ 1.9. 2.2- 74 ,5 1 ,9.2 ‘.02 0.0 23 . 4 6 1  49 , 1 9 . 17 2.144 1 .4 1 1 .’ 4 ,’

~/17/’’ I6 , 2 - 4 4~~’4  711, 5 1 , 0 ‘4* ,9 7.70 ‘.79 0.0 2 ’ . I ~~ ‘- .0 9 , 8 , 9  7.94 0.7 1 4 , 4 / 2
- / 4 0 / 1 4 9  1 S : 4 4 9 ; ’4 *  1 70.6 3,44 ‘9 , 1 2. ’4’ 2.44 0.0 2 6 . 1 4  75  1, 4 4 .4 3  ~~~ 7 , 2- 1 2 4 . 3 1 ’
‘/31/ ’’ ‘5 549-58 270 .’ (9 .4* 26 .7 4 . 4 9 1  4 . 14 0.0 4 1 . 5 4 9  5 .1 14 .7 9  2 . 9’ 23. 4 14 . 1
‘/37/04 l’ ,513,l ’ 719 . 0 3, 4* 7 4, 2- 9 .07 2.60 0,0 27 . 2  524 3 . 9 .96 2.94 1 .2 ¶~~ . ‘ I’
5/ 7 3/ 1 ’  1S~~ ’9 ,11 111, 1 (9 , 4 7 2 - 4  4,08 3,44 (7,0 10. 2 17 ‘.24 9 .24 1.79 0. 14 70 . 9 2.
5/ 13 / 7 5  1 4 . 2 - 9 . 9 4  277,0 1 ,8 74 ,4 1 .42 2, 144 0,0 29 .’ 30 ‘.9 .40 2.914 2 . ’ 1 4 . 2  I’
4 / 9 7 / 1 4 9  1 5 . 2 - 1 4 . 9 7  771 , 1 1,44 2 1 7  7.06 1 ,44 1 0.0 74 .’ 16 ~~ 4 .01 0. 5’ 1. ’ ‘6 . 2  I~~‘/10/ ’’. ¶ 5 . 2 - 4 . 1 1  270. 9 I.6 ‘2 . 0 2 . 6 9  2.10 0.0 26 ,1 13 ‘.1 .91 3 , 68 ,, 7 i7 , 1
5 / . 3 / I S  16 , : ‘ 2’O. 24 7 , 6 74,~, 7, 1’ 7, 6 1  0.0 70 .2 21 4’ . 2 .51 3.01 ‘.0 17 .’- 1
S/ 1 (7 / ’ S  1 4 ’  2 ‘ / ‘ 1 ,~~ 7 , 6 27, 1 2.7’ 2. 10 0,0 249.6 16 7 , 4 3  4 .05 1 . ( - 4  7, ’ ¶ 4 9 , 1
~ / 4 7 / 95 ¶ 5 ,  ‘ ‘0 4 1.6 72. 1 7, 5 1  2 . 2 2  0 . 0  75 .6 11 6.’ 2, 41 7 (4 4 ‘, l 90. ’ I
‘.710/ 12- 16 ’  : 2’0 .6 (9 , 2- 2’. ’~ 9 . 2- P ‘ . 1~~ 0.0 19, 9 90 44 , 4 ,  .99 1 , /I 5 , 9,’
‘ / 9 0/ ’5 16 ; : 3 2 7 0 . 14 9 ,5 ‘ ‘ . “ ‘ . 2 4  2 .~~1 0.0 l~~.1 10 0 , 4 4,91 4 4 3  2. I8 .~5/ 1 3 / ’’ 9 6 ~ : 49 ‘7 ’ (  2. 2- 214 . 4 3 . 0 2 -  2 . 43. 0.0 2 .6 ¶9 3 ,1 , 4 4 Q  ‘ . 1)1 7 , 4 74 , 3 4
5 / 1 1 / 9 5  16 ’  2 ’’ .’ 9 , 49 ‘ 2 4 1  1 , ’9 4  ‘“ 2  0 . 0  23. 7 22 49,3 44 .61 4 , 9 4 4  7 , 4 3 7 ,4 I )
‘~ ‘~~ ‘~~~ “ ‘ 2 -  4 4 9  ‘ 70 . 0.’ 2 ’ , .l 2 . ’4 ”  2 . 15 0. 0 19 .1 18 49,5 .34 ‘.0’- 2 . 14 10 .9 12
5/97/ ” ‘6: 4 : 4 0  ~‘2, -’ ~~.2- ‘‘ .6  7, 91 1. 01  0.0 92.2 19 € . A 2 .494 2. l’. 2. 10 , 9 24
‘ /1 0 / ’ 0 ’~~~. 4 : 3 ” ‘ ‘0 , 0 0 ,49 2 ’ . ’ I ll  9 .63 0.0 29 .7 12- 6,4 2 .81 2 . ’ ’4 / 9  4 , 4 4

/ 9 1 / ’’ . ‘ 4 :  11 : 4 °  2’ ’ .O 0.’ 144 .”) 9 , 2 , 9  9 ,71  0.0 76. 7 10 ‘.3 14 . 30 . ‘ 4 9  ( . 9 9 1 , 9 ‘0
/ 4 ( 1 / 1 5  12 , .  o : 4 ”  .‘~~0. ~~. f, 12 .~ 0 . ’’ 0.78 0.0 24.’ 94 7 . 44 7 . 7 2  2 . 2 4  4 . ¶ 0 . 0

‘- / 2 7 / ’’. ‘ 4:  ‘. 4 4 1  2~~ 3 4  7 ’  21 .4 4 . 114 2.94 0.0 26.8 9 ,5 9, , 1 0 . 8 5  2. ”’  ‘ 11 . 9 17
5 / 4 1/ ’’ ‘4 : ‘ : (‘ 2 ’ O .” (1.’ 2’ . 4 4 .’ 5 2 . 0~ 0 . 0  29 .2  20 9 ,9 3 , 18 2. 7 4  .‘ . 1 ,’, ’
‘/ 4 1 . 7 4  ‘ ‘- :  ‘ : 19 7~~0 ,0 42, 5 2 9 .9 7,3,0 2.4*7 0.0 21 ,0 14 ‘.2- 8 .04 1.2 ) 4 0. ’ 1,’ , ”
‘ / 4 7 ’ ’ ’- 9 6 -  ~:97 270. 0 0.2- 27. 9 2 , 1 1  2 . 19’ 0.0 26.6 0 6.5 2.09 0 .8 3  4 1  2 4 1  49
5 / f l , 1 4 1 6 ’  0 :17 27’.~ 0.2- 24.9 0 .69 9.16 0.0 .8.9 1’ 4.2 4.00 3.09 3. 9 14 , 4 1 .’
‘ / 2 1 ’ ’ ’, 1 6:  9 . 99  7 7 1 ,4 1 ,49 7 7 , 1 0, 51  0 . 449 0,0 23.3 5 ,44 1 .69 ~. 2 %  1 . 0 10 . ’
~~/ ‘ ‘ ‘ ‘“  1 5 ,  24 -1 ’ 270,4 7,6 744 .1 1.49 7.4” 0. 14 10.2 149 6.3 ).2o 2.81 27, 14 7 1 .7 20
‘. / 1 3/ ’ S  1 2 - :  9 : 31 2 7 9 . 0 1 , 49 7 2 , 5  1 , 19 1,4~ 0.0 ‘6.44 13, 6.’ 2.46 2.09 -23, 9 10, 7 1’
5 / 1 4 2 1 ’ . ¶4 : 90 : 61 271 .’ ~ ,3 ,  7 7 ,4 I,~~ 4 ¶ 27  0 ,0  3 1 . 7 02 49.6 2.49 I. 3 , 7 11 ,1 14
4 9 2 2 ) 1 1 5  1 5 - 1 0 : 2 - I  ‘70 ’ 1.49 79 . ’ 2 . 449 2 , 7’ 0.0 76.4 38 6.2 0 . 9 4  3. 17 7 , ’ l’ . l 1’.
c/ , 1’ ’’ 16 ‘90 : ’9 2’’l . ’ 7 5  ‘~ ‘ 9  2 24 4 , 77 0.0 31 .0 19 13 .1 2.68 2.21 4 . . 9 . 24 1 ’

~/‘0’’5 
1 4 . 9 0 - 5 1  270. 0 0 ’  2 ’ , o 44 , ) ’ 4  4 , 2 4 5  0 .0 1 3 , 1 01 4.1 3.644 9, 12 3, 4 ¶ 4 , 0 /

5 , 4 1 / 7 ~ ¶ 6 -  10 : ’ l  9 7 2 7 , 0 7 , ’ ’ 7  . 5 1 , 9:)  ( . 4~~ 0.0 9 7, 4 48 5.1 2.3,4 2.29 ‘ , l 9 . 13 2
‘ / 4 7 / 7 5  12- 1 1 , 10 ) 1 1  .~~ ~~. ‘ 2’.’ ( . 4  ‘ . 4 1  0 .0  31 . 5 9 2 5 .7  2.98 2 . 3 9  1 ,’
4 9 / 9 1 , 1 0, 1 6 . 9 ( 20 )‘‘ , 4  ‘ . 4 ‘4 . 1 4 , 4 2 1 1 7  0 9 0 6  8 1  4 .~ 1 ,83 9 .91 2 , ’ 9 ’ .’. 7
‘ 2 1 0 , 1’ . 1 9 : 7 1 . 1 4  ‘1,1 • 1 3  2 ’ . ’ ;4 , ’4 ~ ( 4 1 4  0 . 12, 4 ‘0  3 , I 4, 13, 9 ,93 1 , 9 19, 9 1
1/ ’ 1’ 1~ ‘6 : ’ ’ : 2 0  2’~~. S ‘ . ‘ :9 . ’ 0- 1 4 4  4 , 13’ 0.0 1 9 , 4 ‘I’ 4 ,4 3 . 4 4  2 . 9 8  , ‘ 11,~ 2
‘/ ‘7/ ’’- 1 6 : 9 1 , 7 8  l’l . 4 2, 2- 20 .’ 44 , 9 1  4 .2” 0.0 3 1 , 22 4 1.9 9 ,95 1 9 3  1 4 14 ’- 2
‘ / 9 1 / 4 5  6 : ’4 : 9 1  2 1 9 . 0 9 , 4. ‘ 1  7 . 4 1  7 , 0 4  (3,  79 , . ’ 35  6.6 8 . 9’ 9 .4. . ‘ 2 0 , 2  1
‘/ ‘ 0 / 7 c 1 6 , 1 4 : 1’  7~~ 3 , 1 0 . 2- ‘9 ,,’ 4 , 4 * 4  7 , 4 2 4  0 .  11 . 1 ‘‘ 6.6 7. 1 9 2.’~ 

49 1,2~~6 / 13 , 1 2-  ‘4 18 9 ’  2 1 9 . ; 1, 5 / 0 , 7  5 , ’’ 4 , 3 ,9  0. 9 8 ,9 1’ 6. 1 2 . 2 4  I ’l l 4 . ’ 1, . ’
S~~~3 7 7 , 5  1 4 4 - ’ o - 9 1  , ‘ “ . ‘ ~~, 2- ‘,‘ ,9 1 , 5 4  1 . 2 1  (7, ,’6 , 1 l~ 49 , 1 3,9. ’ 3 , ’I 1, ’ 9 ,- , 1
2 - / 1 ’ / l’ , ‘ 4 : 1 4 ~~~4 l  77 , ,~~ ‘ .9 ‘ 7 , 1 1 , 9 ’  1 .~~~’ 0, 76 .,’ 2” 7 . 7  3 . 25 2 .~~6 7 ) 4  ‘ 4 * ’  ‘25/ 1 3 / 15  1 1 4 : 1 2 - ’  0 ‘11, 9 1 . 3 4  19 , 1 9 . 2 0  0. 19 0. 2 2 . ’ ‘9  5. -? 9 .04 ),O 9 0. 7 ¶ 0 . ‘
5 / 1 2 3 / 1 5  14 95 , 9 ~ ‘ 0 , l 7, ’- 9 3 , 5 0 . 9 4  0, 749 0. 18 .13 8 8 ,9 0.63 0,5 0  5 , ’. 6 ,~~
‘/ 9 . 7 / 9 5  9 4 : l ’ / 2 .2 11 , 9 2. 2 ‘9 ,2 (1.49 ’ 2 , 51 0 .0  14 , 9 I’- 0 ,1 7 , 11 l . ’ l, ,‘ , 9 0 , ’
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3-BIN 5/30/75 REFLECTIVITY (10 log Z) LIQUID WATER CONTENT _ (g/m
3)

9 4 ’ •  ~~~~~~ 4’ ~ ), 9~~444 4~ fl~ 7 894447 099 2497 OPTS 3~~944 5 7008 81D !y 4414 49! IPT I
4 9 /  I1 /’ ’ 1 4  ‘ ‘ 4 • ’2 -  ‘10’ , ’ 2. 4 70.9 9, 1’ 0.14 0.0 20.1 1 4,6 0.0 0.0 44.5 4,6 1
5 / 4 3 / 1 5  -l: ’4:2’ ‘‘1 .29 9 ,4 72. 9 1.99 1 .4913 0.0 25 ,0 16 4.1 2.60 2.1S 0,6 10. 1 12
5 / 4 1 / ’’- ‘ 4 : 5 9 : 7 ’  ‘‘7 . ’ 1.44 2 9 . 9  2 -9 4 2.9S 0.0 27 .8 1 1 5 .1 1.08 0.97 3.5 4.3 6
5/ 1 7 / 7 4 9  ‘ ‘ 3 : ’ i 4 : 2 ~ .‘ ‘0,24 ‘4 . ’ 7 9 , 7 2. 50 2.24 0.0 24.9 17 1.6 1.95 3 ,8) 1 ,3 44,7 12
2 - / 4 0 / ’ ’  ‘ 4 : 5 4 : 2 ’ .  27’ .~ 4 , 5 7 1 , 1 44.21 9 ,55 0 .0 31 .5 74 S.0 7 . S S  2 .2 1  0.6 8. 44 92
5 ,’10/’c  ‘~~~:~~~‘:‘‘ 27’ .’ 1 , ’ 21 . 4  7 , 4 3  2 ,11  9 , 4  2 3 , 1 9 8.1 1.72  3 , 2 6  9 .S  14 .0 6
5 ,9 3/ ’~ ‘ 3 : ’’: ’’ ‘7 9 , 24 9, ’. 20.3 1 ,57 1 ,40 0.0 21 ,9 6 5 .4  0 .00  3 . 9 1  0 .8 10. 9
5 / 1 3 / 9 5  ‘ 9 - ” ’ ’ ) ’  2 ’ O . O ( . 5 7 0 . 1  0 . 1 1 4  0 , 73  0 . 0  2 0 ,22 9 6 .6  0 . 3 8  0 . 3 9  6 . 3  7 .0 2
5/  ‘ ‘ . ‘ ‘~~ 9 4 : 6 1 :~~ ’ 2 1(9 . 2  4 4 , ’ 18 . 9 9, 7 5  0. ’2 0 .0  19 .? 4 4 . 2  1 .15  1 .15 3 . 0  5 .1 2
‘1 ) 0 . - 

~‘ ‘ ‘. l : ’.9 ‘ 7 1 4 , 1 0 . 4 2 7 .4  0. 9 3  0 . 5 3  0 ,0  2 0 .0 8 4 ,2  7. 15 1. 69 1 .4  3 .4 4
‘ / 4 - 1 / ’’. 1’ - : ’ ’ : 59  2 ’ ’ . 44 0 . 4  ‘‘ . 4 1 ,41  1. 10 0 .0  11.4  14 6 .7 3 . 5 3  3 . 0 6  0 .5 12 . 5
‘ / 4 3 / ’ 5  l 5 ’ 2 ~~ : ’- 9  ‘ ‘2 , 6 1 ,44 2 0 . 5 0 . 9 7  3 . 2 7  0 ,0  7 0 . 7 44 S . 2  2. 46 2 . 28  1.8 8. 1 4
5 / 4 7 / 1 5  ‘ : 2 9 : ’.9 0 ’0 . 4 2. 2- ‘0. 0 2. 70 2 .2 9  0 , 0  33 , ) 97 4 ,3 2.43 2 . 3 5  1 . 3  11 .0 10
“ / 4 1/ ’ ’  ‘ 2 2 - 0 ’ :’) 7 1 ’ , 4 0 . 14 75 ,4 2. ’’. 1. 2 -44  0 . 2 3  21 .3 .  9 49 , 2  3 . 5 2  2 . 4 3  1 , 2 2  12, 1* 6

: 5 )  ‘ ‘0 .0  0. 4 7 8 . 9  2 . 6 9  2 . 0 7  0 ,0  10. 9 1 8 4 . 4  2 . 3 4  1. 89 0 .5  7 .7 0
0 /  ‘ ‘ ‘ ‘ ‘ ‘ : 2 2 - 5 )  17 2 7 , 4 0.4 11, 4 5 . 13  9 , 9 4 4  0 . 3  94 . 9 ’  12 -  1. 1 3 . 2 4  2 . 2 6  1.4  14 .6 13
5 / 1 ) ’ ’ ’  1 ’ : 2 ’ : ”’ 2 11 ,6 0. 0 79 .’ 7, 75 9 , 9 9  0 . 0  3 2 , 0  14 ’  6 , 3  2 . 6 9  2 . 9 ( 7  2 .5  10. 4 (30 ,9 3 1 ’ ’  ‘‘ : 2 ’ , 2 ’ ’ 77 .  0 1.2- 79 .4 3 , 99  9 .10 0 ,0  11 . 4 4 6  5 .6  2 . 12  2 . 2 0  1 ,0 4 2 . 2  24

‘- . ‘‘‘l ’ ’’ ‘7 0. ’ • ,4 23 . 8 1,43’  2, ’ .3 0 . 0  90 . 5  10 4 9 . 1  3 , 49 2 . 4 4  1,6  17 , 4  2 2
5/ 9 9 ’ ’ - 1’ .7’ : ‘‘ ‘‘ 0. 6 2 . 5  79 . 1 2, 9’ 2 , ’ 44 0 .0  3 2 . 6  4 ’  5,5 1, 75 3 . 0 2  0. 0 11.’ IS 3
5 / 1 7 ’ ’ .. ‘“ : ‘‘ : 2 ’  2 11 ,1 2. ’ ‘1 ,4  7 . 0 9  1 ,77 0 , 3  3 0 . 6 2 ’  4 , 3 1 , 1 2 2  1 . 5 3  1,1 7 . 0  149
‘ /1~~~’ 9 ~~ ‘‘ : 2 ” : 4 7 7 1 ,9 3, 5 7 4 . 9 1.93, 1.73 0 .0 2 6 . 4 1’ 2 3 , 5 9 ,9 2  3 .38  4 . 5  ‘95 ,7 10
S / ’ ( J  ‘ : ‘~~~‘ -, 2’’.’ 4 . 6 71 .0 2 . 1 1  1 .88 0 .0  77 ,1  2 9  1,9  2 . ’- ? 2 . 4 5  0 . 7  9 .8  14
‘ . / ‘ 7 / ’ 2 -  ‘“ 1 ’” : ‘ ‘ ‘ .~~ 1.4 “ 3 .24 3 , 9 , 1  1 .90 0 .0  .5 . 7 7’ 9 . 1  3 ,69 1 .3 8  0, 6 4 ,7 3 2 -
‘- / 9 0 / 7 ’  i” ’  ‘4 ’  0 ‘ 9  ( 4  4 . ’ 72 , ’ 0. 744  0. 544 0. 0 2 7 . ’ 1 . 9  2 , 0 2  1. 71 1,7 4,, 5 7
‘ ‘ 1 9 / IS ‘‘ ‘“ : I .711 , 4 29 . ’ . 7 4 , 9  3 . 4 0  7. Q0 0 ,0  2 7 . 2  2 0  1. 1 2 . 1 1  1. 76 7 ,2  9 . 2  10
‘ / 4 1 / 1 5  1 , 9 ( 4 9 4  ~~~~~~~ 0 . 4 ‘ 4 9 . 14 7.89. 2 . 3 7  0 .0  ‘-~ . Q 3 ’ - 4 . ’. 2 . 7 9  2 . 1 8  0 .6  7 2 . 2  24
‘/93/ ’’ 9’ , ‘7 : ’) ‘ ‘ 0. ” 0 . 3 ‘‘ .5 2 . 2 3  1 .9 2 0 .0  2 9 . ’) ‘9 4 . 1 2 . 4 3 1 . 92  0 .8  9 .6 14

- ‘  ‘ 2’’ . ’ 0.4 2 ’ . ’ 4 , 7 9  2 . ’3 .  0.0 41 .’ ( 4 *  “ ,~~ LI’ 2 , 6 3  0 . 7  7 3 . 0  16
0 . 4 ‘~ 2 , 1 2 , 13 1 .7’ 0. 0 2 ’ .” )4  ‘ . 0  L I) 2 . 6 2  0 .4  19 ,1 14

‘/ l ’4~~~1 . I . 2 ’ . ’ . )  7 7 1 , 4 9 , 4 ‘7 . 4 2 . 93  2 , 4 1  0. 0 2 9 . 7 2 1  s .7 Ls: 2 . 94  1.6 14 .’ 22
‘/ 9 1)’ ’’ ‘ ‘ H’ ’ : ’’ 2 ’ ’ . l ‘ .9 ‘4 . 4 L 0 2 4  2 . ’7 0 . 0  1 4 * . ‘. 7 4 , 90 4 . 2 9  0 .6  13 . 0 1’5/ 91 ‘ ‘ . 2 2 . 1 7  ‘‘7 ,7 7, 49 71 , 9  ‘, 4 4 ~ 1 , ’3  0 . 2  29 . ’ 2 3  ~ .0 1 .2 1 2 . 9 0  2 .3  9 1 .1  9
22 , 11/ ’ ‘ ‘ H ’ ’ ’ ” ’ ‘1 . 7 7.’- ‘2.14 7. 214 1,74  7 , 3  2 5 . )  70 4 , 5 4 , 15 l. ’4  4. 1 14 . 1 I I
‘ / 1 3 / ’ ’  ‘ ‘H ’’H ’  ‘ ‘ 1, 24 9 .4 7 3 . 7  4 . 82  9 , 4 7  0, 0 19 . 9 “ .5 2 . 5 .’ 2 . 3 2 9  3 . 1  10 . 9 1
‘/ 9 0’ ’’, ‘‘ ‘ ‘ ‘ : 4 * 1  ‘ 7 1 , 1 ‘.4 2 0 , 9  0 . 17  .7.1’  0 ,0  2 ” . l 2 ‘ . 7 0 . 0  0.0 6 . 7 6. 7 1
‘/ 3 7 /” ’ .  1 ’ . l 4 :  ‘ ‘ ‘ 9 9 4 4,2 1 4 4 , 4 1 , 5 3 .  ‘ . 4 9  0,2 7 0 . 4 ‘ - ‘ .2  9 .2 - 7  4 . 12  1 .8 7 3 . 5  4
‘ 4 1 3 /’ ’ .  ‘‘ : 4 ’ : ’ - ’  2 7 0 .9 0. 4 “ 3 . ’ 2 . 9 4  2 . 114 0 . 2 3  26 .-) 91 4 ,14 1. 4 ” 2 . 0 9  0 .1  9 ,0 ‘ 4

/ 9 3 /1 4  ‘ ‘  : ‘ ‘ : “‘~ ‘7 0 , 4 0 . 4 “ 4 4 . 5 3 , 144 2 . °’ 0 . 0 2 7 , ’ 2 2  4 , 1 2Hn 2 . 69 0. 9 11 , 4 4  9 4
‘~~~~ “)~~~‘ ‘ ‘ ‘ H ’~~ ’’ ’’1, ‘ 3 . 4 ‘4 . 4 1.3 3  1 .’l 0 , 2  2’ . : 9 ’  3 .) 3 .0 ’  2 . 5 2  0 .4  10 , 8 21

‘ ‘ .4 : ’’ .‘ ‘ ‘ . ‘ ‘. 14 7 L 4  2 . 59 2 . 92 0.0 2 7 . 1 2”  4 . 4 2 ,~~ l 1 .9’  0 ,5  9 ,4  1’
‘ 2 1 0/ 1 ’ , ‘ ‘ ‘ ~~ ‘.‘ ,‘‘ ‘ . ‘ ‘ . 4 76 ,1 4 .2 1  1.2 1  ‘ .~~ 11 . 2 ‘.7 ‘ . ‘. 4 , 0 4  2 , 573 0 .1 11 .4  40

, 4 - ’ / ’ ’ ’  1 4 7 ~~~9 ‘ ‘ - , I ‘ . 5 11,2 4 ,97 ‘.02 ‘( .0 14 . 14 7 4  4 , 14 4 , 9 ’. 3 . 0 3  0 . 2  14 . 9  20
4 4 ’ ’ l  ‘ ‘~~ ‘ 2 . 6 9~~.7 9 .01 9.9’ 0 .7  1 5 , ’ 2 ”  ‘ . 2  7 . 2 9 3  2. 4 1  2 . 4 4  II . , lb
‘4 ’ ’ 1  2 ’ ’ . ” ‘ . 4  29,9 I ,’;’ 1 .”’ “ . .  25 .7 ‘4’ “ . 1 2 . ’)  2 . 2 3  0 . 2  90 .3 IS

2 4 7 2 , ’ , ‘‘., ‘‘ : ‘ ‘ :, ‘ ‘  . 9 2 5 .2-’ 7 , 9 2 -  ‘ . 14 0 . 7 1 4 9  ‘ ‘7 4 ,( ,’ , 9 9  1 ,68 1 .8 10. 1 14
(4 , ’ ‘0 .2 7, 39 1, 14, 1, fl 1 4 , 4 1 1 , 4 0 . 0  0 ,3  1. 4 1 .4  1 

, ‘ 7 ,’ ‘0 , ’ 2. 4 ‘ . 0 3  :0 .0  ‘I , ’ 2 1 22 , 2  9 . 14 2 2. 0 1  4 .0 11 . 7 94
‘‘ ‘H 0.” ‘ 4 . ’ 9 . l~ ‘.41 0 . 0  0 6 . 1 ‘ 9 s .’~ 2 . ’)  2 . 95 1 . 4  10. 1 12

‘1 : ’~ ‘ l ’ , l n .’. ~~~ ,‘ ‘ . 2 ’  7 . 2 3 . 3 ,9. 5 2 4  9 . ’ 2 . 9 9  2 . 2 1  2. 0 12 , 2  1’
‘ / 4 1 ’ ’ ’ - ‘ ‘ ‘ 4 - 4 ’ ’ ’ ’1 , l ‘,6 2.. ” ‘. 31, ‘ . 5 1  0. 0 2 ’ .0  ‘ 2  ‘ . 1 2 . 3 0  1. 71 2 . 0  10.3 9 7I ’ ) 3 - ’l ‘90 3 1 ,49 ‘ ‘ 4  -I . ’ ’ ’  . 29 2  L3  2 4 . 1 7’ 1 3 , ’. ‘- . 90 6 . 6 4  2 . 9  2 2 , 1 2-

‘ HI . . ’ 2.’ .‘ 4 . ’- 9 . ’ - ’  ‘ , 3 9  0 , ’ ‘5 . 7 9 I s . l 0 ,0 0.0 1 5.1 16 .1
1 0 7 1 ’’ ,’ ‘ H -~~, 

‘ 7 1 1 0 .’ ‘- . 4 ‘ 4  1 , 14 1 ((. 2 249 , ’ 44 ‘4 , ’ 2, 4 2.11 6. 7 1 3 ,Q I
‘ ‘ 9 ’ ’ ’’ . ’ - 4 ’ -~~~ 7’’.’ 2.’ ‘H. ’. 3, ” ; 1 4 ) 4  0 . 0 2 4 . 4 1 7  4 . 2  1. 17 2 . 0 2  1.1 1.0

‘H’ . ’ ‘‘H ‘5 . 5 0 . 2 4  3 . 2 ’  0 , 0  2 2 - , ’ ,‘ 3 , 1 0 . ” 0.0 9, 1 3 , 1 I
‘ / 4 / 1 1 I ’ : 

‘ ‘ : 4 4  ‘ 7 ; ) , ” ( 7 , ’ ’, , ” 2 . 4,. 7. ’2  0 . - ’ ~ 4 7 L( ‘.~~~‘ 1 ,1) 3 5 5  2 7  1 ’ 3
‘ / 9 9 / 7 6  ‘ ‘ 0 : ’ ’ ‘ ‘ . ‘ ‘ . ‘ ‘ 2 . ’ ’ . 9 ’ ’ , ’- ’ 7 , 3 4 3 , 9  6 ‘ . 1 . 7 , 14  1. 92 3 .0 9 , ’
5 / 9 ( 9 / 7 5~~~~ .~~~~ l : ,‘ ‘ ‘ 1  ‘ , ‘ ~~~~~ I. ’’ ‘ ‘ 2  0 . / ~~~~2 , ,) 2- 4 9 . ’. 2 . 73 7.36 2,9 ‘3 .’-

2 ’ ” . ’ ‘ , 1 ‘‘ . 9 3 ( 0  1 ,7 4 9  “ “ ‘ 1 4 22 ‘ ‘ 7  ‘‘H 0 . ’2  2 . 3 6  1 . 9 1 0 . 4 4 0
‘ ‘ ‘. 9 ‘ . ‘ 3’ . ’ l . 1 2 ‘ ‘ 3  0.7 4 4 , 7  ‘ ‘ H  3 , 2 9  4 . 2’ 1 ,2 12 . 9 2 ’.

- ‘ ‘ 1 2 2 . 4  ‘H’  - ‘ ‘ . 5 2 ” . ’ .‘ . ‘ 2  9 , 0 7  ‘7, 1 ,‘ , 7 ‘9  ‘.. ‘0 4 . ’’) 1, 47, 0, 9 16 7 7 4 *
2 - 7 1 7 / ’ ’’ . - ’ l~~ ,4 2 ’ ’ , ‘ 1 1  ~5 I  1, 9 1  ‘ “ 4  0 . 0 ‘ 1 4 .,’ 14 “ .9 2.35 2 . 4 4  0. 9 4 0, 44 I’
‘- ‘ 3 1 / ’’ ‘ ‘ . ‘ “ ‘ ‘ -4 4  ‘ 2 9 , 9 ‘ . ‘ 2 2 . ~ 2, 13 3 . 4 /  0 . ” ‘5 , 4 ~ ‘- ‘- . 1 ‘ . 2 9  2 . 1 4 4  0. 5 10, ” 14

4 , ’ ‘ 2 9  1 ’’  1 , ”’ 3 . 2 . 7 4 , ’ ~ 4. 3 2 . ’4  2. 44 2, 3 9.’ 23
‘ ‘ I  . 11 ‘ ‘‘H  ‘ ‘ H ’  ‘ . 4 ( 4  0.0 29 . ’- 9 3  ‘- .4 1 , 1’. ,2 ’ l  3 ,1’  17 . 2 22

1’ - : ’ ’ , ‘ ‘H: .:’ ‘H 2L ’ (  2. 4 9  1 , 9, 0 .0  ‘H,) 1’ ‘ - ‘ H  7 . ’~4 2 . 5 4  7.)’ 13 ..’
2 ) , ’ 7 , 1’ , 1 . f 9  0. ’ ‘‘~.2  17 :, , ) 2 . 4 1  2.91 3 , 1 1 1 3

~~~ 4fl / 72 - ‘ ‘ ‘ ‘ ‘ ‘ ‘ : ‘ ‘ . ‘ ‘ . ‘ 2 ’ . ’ ,‘ , ‘ ‘ 4  ‘ - 1” 0 . ’ 2 4 . q  2 ’  ‘- . 3 2 ,4 1  1 .21 2 , 1 - 4 4  1’
‘ / 0 0 1’ ‘ ‘  ‘ ‘ ‘  3 ‘ ‘ . - I , ’ ‘ , ‘ ,‘ , ,‘ . ‘ ‘ ‘ 7  0 . ’ ‘5 . ’ 40- ‘ . 1 2 . Q 7  2 . ” .’ 3 , 4 l/ ,~~ 2’,

2 ‘~~~‘‘ ‘ ‘ “ ‘  ‘ ‘ ‘ “ “  ‘ H ’ . ’ (
~~~~~~ 4 1 1 4~~~~~~~~ 2 7 2  0 , 0 -‘ 9 , 3~~~~~~~ 2 5 .14 4 .15 2 . 51 ( . 73 1 (4 . ’ 2 ’

‘ / ‘ 7 1 4~~ ’’ ’ ’. ’ ’. # -  ‘ 3 ’ ’l~~ 2 ‘ , ‘ ‘ 4 , 2  4 ,~~~4 2. ’73 0 . )  2 3 . ’ 4 ’ 4 , ) ,) , ‘l 2 , 1’ ‘ 7 1 4  1 1 , 1 2 ”
‘ ‘ 4 ’ ’ ’ ’ ’ - ‘ ‘~~~~ ‘ 2 -  2 ’ ’ . ’ ‘ . 7 ‘ 4 . 1 2 . ’ - ’ .‘.21 7, ’( 2’. ’ 1’. 4 . 4 4 , 0 1  2.44 0. ” 11 .’ 1

: ‘H ‘‘1 1 I , ) ‘~~~~~ 2 . ’. ’ - ‘ . 2 2  1’ . ., 2 L 2  ‘ 1  ‘ ‘H  ‘4 ’ H” 1 , 43 • . 0 ‘( .2- 7 / 9 ’ ’ , .’ , ‘ ‘ - 1 ‘ ‘fl~~~ 0 4  ‘ ‘ 2  9 ‘ 9. 4 , 94  (1 , 0 11 , 7 4 0  ‘ . 1 2 . ’’  1.22 I . ’’ ‘0 .
‘ ‘ 1 1 / ’ ’ ’ - ‘ ‘: ‘‘  ‘‘ ‘ . 4 (‘ . 4 ‘ 3 . ’ .‘ . 4~ ‘ . 4 ’  0 . 7 1 ~~~. 1 ’  4 4 . 1  2 .0 3 9 , 9 1  I , ;) 4 , 1 ~~
‘ - ‘‘ ‘ ‘2 - ’ ’: ’ ” ’  ‘7  2 ’ ’ . ’ :L4 ‘‘ . 9 4 ’ ’  ‘ . 1 ’  “ .0 2’ .’ 37 4 ’ H  ~, 92 1 . 2 2 1  0 , 3  9 4 , 1 2 4

. 0 1 4 . 1 ”  ‘‘ ‘.7 9 ,~ ‘ 4 , 4 1 ,~ ’ ’4 ’ ( 4 4 9  -0 , 0 24 ..’ 4 7  49 ,5 ) , 4 ’ ~ 2 , 5” 1. ’ 14 , 1 I’
‘ I I  1 ,’ ,‘1 ,~~ 1 , ’)’ 7 , 4 9  ‘ ‘ . 0 74 . 2 2  1 . ’7 .3 .29 2 , 14 1 . ’ 1 1 , 1 1’

‘ /~~0 ,’’’ ’’ ‘ 9 ~~~’ 2’ ),~ ‘ ,~ ‘H, ’ 1 , ’. 7 ,~~~0 ‘ , ‘~ ‘4 . ’ 74 6 .1 2 . 2 ’ .  2 , 0 2  2 .~ 14 . ’. ‘‘ . / ‘~~~‘ ‘ 1~~~, ‘~ 
‘ 7 ) ;  2 . ’- ‘4 , 9 ‘ ‘ .3  ,2I.7 3 .~~ .‘~~.0  . 1 4 . 4 9  2 . 7s 2. 414 1 .7 ‘0. 2 Il

‘ S ‘ -  ‘ .‘ ‘ ‘ . “ 2 . ’ ‘ ‘ , 1 ‘ ‘ 4  ‘ 7 ’ ; 9, 9 2 5 , 3 1 4  5 , 14 1 . 11 7 , 2 2 4  2 , 4 ’  1 2 , 9
‘ / 1 0 / 1 ’ I . -  . ‘ ‘ 1 . 9 ~,1 ‘H 4 ‘. 49 2 . ’ .’ ‘ . 0 2 5 . 0  1’ .  5 . 2  7 , 9 3  2.1, ’ 1 , 4 24 , ’
/ 90/ ’’ 1” ‘ I : ‘ 1’ :) . ’ 1’ . ’ 2 ” . ‘ ‘ - ‘ 1 ‘9 , ‘4 0 , 7 2 0 . 29 29 3 . I 2. 0 1 2.  2 4* . ‘- 4. . 4 4

5 / 9 9 / 9 0 9 ’ . .  7, ‘ 27:’.” 9 . ’ ‘ ‘ ‘H  ‘ . 7 2  2 , 4 9  3 , 0 1 7 , 4 ‘4 1 ,~ I S ~ ‘ 4 2 2  4 .2  10 , 1 1’
I’ : ‘ 7 2 ’0 . 4 2 - ‘ 2 4 . I 4 , 2 4 ,‘ , 4). I’ . 7 2 ’ . ‘ I 4 . 2 ‘ , 55 . ¶ 1 3 4 4

‘- / 1 0 ’ 1 ’  1 , - ‘ : , ‘ 1 9 , 3 1  ‘ .~~~,‘ ‘.44 0 . 0 24 . ’ 2 1  “ .0 4 . 1’, 3 . 42  0, 7’ ¶ 4 , 4 ‘5 , 1 9 , ’ ’ ’ ,, . ‘H’. ’ ‘ . ‘- ‘ ‘ 7 . ” ‘ ‘ 4  ‘.24’ 0. 0 1 0. ’ 1’ ‘ . 3 1 .23 1 . ’4 2 . 4 9 . ” 7 , 3
/4( 2 / ’’ ‘ ‘ . 4 , ’’ ,’ )  0 , 49 ; , ~ 2. r ’ 2, 49 7 .0 1’ , ’ 1 1  “ . ‘ ¶ 9 ’  9 1 4 .0  .1 , 4 4

0 , 9 0 / 9 2 - . ., - 4.54 72 -1 , ’ fl . ’ 7 1 . 4 1 , ’~- 1 , 4 f  0. 2 ‘ 4 . 1 I s  ‘ , ‘ 9 , 47  4 , 54. ,~~~S ‘ . 1 ‘
‘ / 10/ ’ ’  ‘ ‘ 9 4 4 ’ ’ ’ ’ , 9 0 , ’ ‘ 4 , ” 1 , 4 ’  1 , 1 , (.0 ‘ 5 . 4 7 ’  3 , 4* ‘ 1 1  1 , 2 4 ’ , 1 .1, (‘( 4  1 2

¼ ’  4 . 4 3  2 .) ). I , .. ‘ ‘ 4 *  ,4 , 9 1  7 , 2 . 1  3 , fl ,’ I , 9 I I  4 , 4 2 . 4 1 , ’~~4 1 . 2 “ . 7
‘ ‘1  ‘ ‘ ‘ 2 - ’  ‘ - 4 ”  ‘‘1 , 0 3,’ 7 9 , 4 3 , 4 9  ‘ ‘ 0  ;1, 0 2 5 , 9, 15 5 , ‘ l .,’ I ’ , 2 ’  2, 4 ‘ 3 . ’‘ / ) f l 2 10~~~~ 4 7 . 1 . 1  7 ( 0  0 2 -  2 2 - 3  4 , 4 - 4  7, 1 1  U 2 4 . ’ 11 5 , 2, 1 4 ’  3 ’ . 4 9  U

2 ’ ;) . 1 0.’ 2’ . 1’ .’ 1 ‘ . 9 7  7, 0 25 . 4 11 4 , 1 2. ‘5 2 . 2 ”  1 ’  1 9  49
‘ ‘- 9  ~~, 1’ ‘ ‘ : 9  0 .5 7 7 , 1 2 . !) 3.09 0,0 ‘ ‘ . 2  1 1 , ’, 1 , 4~~ 1 .2 4 ’ . ’ 9 ,1 4

9 : 9 ’  ‘ 7 1 3 .1 . 49 ‘4 , ’ 9 . 2 1  .‘ . 4~~ -2 . 0 ‘ 4 , 5 19, ‘ . ,l ‘ . 2”  1. 60  3 . 4 9 ( 4 , 9 9 )
4 . 1 *  2 ’ ’ . ’ 9 . ; 22, 7 3 . 1  - ( . 4 .’ 2 . .’ ‘9 . 1 4 ¶ ( . 4 ‘ , 0 3 . 2  10 . -I 10, 9

- ‘ 4 / ’’ ’ ’ -  ,1 ;0’ ‘ ‘ 1, 4 .‘ . “ 2 ” . ’ 4 , 0 ’  2 . 171 0, 0 0 .1  9 1  4 . ” 1 . 2 4  1 . 94  I, ’ 90,4 . -‘‘ . 9 / ’ ’ ’, .  0 . 4 ’  ‘ ‘ 1 , 3 ‘ . 1 7 2 . ’ 9 , 4 ’ S  I,,’7 0 .0 L 9  II 4 . 4 2 . 2  9 . 1 4 0  1 . ’. l ( , 1 1’
- ‘ 2 ’ ’ ’  I~ . - 1 3 ’ ’ 7 ‘ 7 1 ’ ‘ ‘ ‘‘ . 4 9 , 4 ’  1 .07  ‘ ‘ 7  2 2 . 4 4 0  4 , 4  9 -1 1 7 . 9 ’ . 9 . 5 0 .9
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APPENDIX B

18 A pri 1 1975

Mean
Ra i nfall Rate Minim um Maximum No. of

Time (mm/hr) Rate Rate Po in ts

1037 1.08 0.08 3 . 1+6 005
1038 0.85 0.08 3 .59 005
1039 0.86 0.08 3.59 00 ,5
1040 1.10 0.08 3.59 005
10 1+ 1 1. 10 0.08 3 .59 005
101+2 1.01+ 0.08 3 .30 005
101+3 0 . 75 0.08 3 . 1 6  005
101+ 1+ 0.82 0.08 3.51 005
1045 0.82 0.08 3 .4 7  005
1046 0.50 0.08 1 .91 005
101+7 0.50 0.08 1. 91 005
101+8 0.46 0.00 1.91 005
101+9 0.81 0.08 1.91 005
1050 1.57 0.08 5.55 005
1051 1.96 0.08 7.48 005
1052 1.29 0.08 1 + . 1 7  005
1053 1 . 11 0.08 3.26 00,5
1 051+ 0.76 0.08 1.9 1 005
1055 1.46 0.08 5.01 005
1056 1.66 0.08 5.99 005
1057 1.66 0.08 5 .99 005
1 058 1.66 0.08 5.99 005
1059 0.53 0,08 1. 91 005
1100 0 .1+ 8 0.08 1 .9 1  005
1101 0. 1+8 0.08 1. 9 1  005
1102 0 . 1+8  0.08 1 .9 1  005
110 3 0 . 2 1  0 .08 0 .55  005
110 4 0.19 0.08 0. 1+5 005
1105 0 .19  0.08 0 . 1 + 5  005
1106 0.19 0.08 0.1+5 005
110 7 0 .19 0.08 0 .1 + 5 005
1108 0.19 0.08 0.1+5 005
1109 0 .1 9  0.08 0 . 1 + 5  005
1 1 1 0  0.19 0.08 0. 145 005
1 1 1 1  0 . 1 9  0.08 0 .1+ 5 005
1 1 1 2  0 .19 0 .08 0 .1 + 5  005
1 1 1 3  0 . 1 9  0.08 0. 1+5 005

_ _ _  —-..~~~ —_  _ ‘
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23 A p r i l  19 75

Mean
Ra i n fa l l  Rate Minimum M a x i m u m  No. of

Time (mm/hr ) Rate Rate Po ints

1 1 1 5  2.66 0 .51  5 .73 005
1116  3 .65 0 .5 1  6 .01  005
1 11 7  5. 1+2 0.56 13 .62 005
1 1 1 8 5 .25 0 .56 11.59 005
111 9 4 .1 3 1 .2 7 6.99 005
1120 4 .57 2 .99 6.92 005
1121 4.66 3 .23 5.65 — 005
1 1 2 2  5 .37 3 .23 7.13 005
112 3 5.50 2 .56  8.00 005
112 1 + 5.58 2 .26 7 .4 2 005
1 12 5 5 .3 8 2.26 6 . 1+9 00 5
1126 5 .15 3. 78 6. 10 005
1127 4.4 3 1.73 6.87 005
1128 4. 37 1 .73 7.53 005
1129 4 .69 1.73 6.95 005
1130 4 .59 1 .73 6.29 005
11 3 1 4 .27 1.7 3 6.29 005
1132 3 .78  1.89 6 .29  005
1133 4 .43 2.02 ~/ .02 005
1 1 3 1 1 4 .6 3 2 .02 8.06 005
11 35 4.67 2.02 11 .34  005
1136 2 .1 9 1.29 3.21 005
1137 2 .2 9 1.29 3 .69 005
1138 2.37 1 .85 3.69 005
1139 2 .4 7  1 .42  4.97 005
1 14 0 4.12 0.66 7.99 005
114 1  3 .6 5  0 .66 7 .47 005
1142 3 .17 0.59 7 .64 005
1143 2.79 0.24 7.70 005
11 44 2.90 0.24 7 .70 005
1145 4 . 1 7  1.42 7 .32 005
1146 3.05 1. 1+2 7.25 005
1147 2.50 0.60 7.25 005
1148 1.98 0.00 5.75 005
1149 1.40 0.00 4.69 005
11 50 1.66 0.00 3 .70 005
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30 A p r i l  1975

Mean
Rainfall Rate Minimum M aximu n No. of

Time ( mn’/hr) R a t e  R a t ’ .’ P o i n t s

1545 12.57 12.57 12.57 001
1546 5 .96 5.96 5 .96 001
1547 3.56 3.56 3.56 001
151+8 3.69 3.69 3.69 001
1549 6 .1 9  6 .19 6 . iq  00 1
1550 10 .57 0.24 20.90 002
1 551 20. 03 0.00 40.0 7 002
1552 23.81 0.00 47.63 002
1553 16.39 0.00 32 . 7 8  002
1554 20.83 0.00 4l.66 002
1555 23 .80 0.00 4 7 .61  002
1556 27 .26 1.48 53 .0 5  002
1557 44 . 9 1  2 .49  87.33 002
1558 80.54 2 . 3 1+ 158.74 002
1559 49.06 0.82 97.30 002
1600 9 .94 3 .37  16 . 5 2  002
160 1 9.48 4.84 14 .12 002
1602 5 .96 5 . 1 3  6.80 002
1603 10.89 5 . 7 1  1 6 . 0 7  002
1604 9 .94 0.00 2~~.7 6 003
1605 i1+ . 55  0 . 2 2  37.37 003
1606 19.93 1.31 55.53 003
1607 12 .37  0.00 2 8 . 3 5  001+
1608 7 .75  0.00 26.1+2 005
1609 10.70 0.00 51.99 005
1610 13 .36 0.00 6 6 . 1 6  005
1611 13 .92 0.00 6 9 . 2 7  005
1612 16.0 7 0.00 5 3 . 6 3  005
161 3 17.69 0 .00 4 9 .4 2  005
16 14 13 .9 2  0.00 4 0 .79 005
161 5 1 1. 3 2 0.00 41.49 005
1616 9,48 0.00 36.67 005
1617 5.75 0.00 26.86 0~~
1618 7.31k 0.00 32.85 005
1619 12 .57 0.00 52.23 005
1620 10.51 0.00 •‘. l. (~l 006
1621 10 . 145 0.00 41 .t~6
1622 8.51 0.00 21 .10 006
1623 5.68 0.00 2( .1 3 00N
1621+ 5 .0 6 0.00 .81 2fl~’
1625 4.53 0.00 20. :7~~ 

“ Oh

1626 7.06 0.00 34 .2/ 4 006
1627 10.82 0, 18 55.(~0 006
1628 7.32 0.18 32.37 00(14
1629 1 . 5 1  0 . 18  ~.78 006
1630 1.89 0.18 ~~~
163 1 2 . 1 7  0 . 18  3 . ”~

’
~ 

‘h ’ (’
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30 A p r i l  1975 (cont inued)

Mean
Rainfall Rate Minim um Maximum No. of

Time (mm/hr) Ra te Rate Points

1632 3.07 0.18 8.20 006
1633 5.03 0.18 17 .01 006
1634 14 .03 0.18 65.17 006
1635 9.35 0.18 39.27 006
1636 3.39 0.18 6.83 006
1637 2.11 0.18 6.59 006
1638 1.47 0.00 7.21 006
1639 1.30 0.00 6.1+3 006
161+0 0.93 0.00 2.67 006
164I 0.96 0.18 2.67 006
1642 0.96 0.18 2.67 006
1643 0.96 0.18 2.75 006
1644 1.10 0.18 2.92 005
1645 0.96 0.00 2.92 005
1646 3.80 0.18 13.35 004
1647 7.06 0.00 26.29 001+
1648 4.53 0.00 16.19 004
1649 3.48 0.45 10.51 004
1650 1 .77 0.45 3.30 003



— 4 0—

30 May 1975

Mea n
R a i n f a l l  Rate Minimum M aximum No. of

T i m e  (mm/hr) Rate Rat e Points

1505 0.87 0.87 0.87 001
1506 1.80 1.80 1.80 001
1507 37.78 37.78 37.78 001
1508 46.65 46.65 46.6~ 001
1 509 30.18 30. 18 30.18 001
1510 13.02 13 .02 13 .02 001
15 11 10.38 10.38 10.38 001
15 12 7.66 7.66 7.66 001
1513 7.66 7.66 7.66 001
1514 7.94 7.91+ 7.94 0j1
1515 8.30 8.30 8.30 001
1516 9.07 9.07 9.07 001
1517 11 .03  11 .03  1 1 . 0 3  001
1518 J,41~ 0.00 2.88 002
1519 0.93 0.00 1.87 002
1520 3.20 0.50 5.91 002
1521 21 .08  12.84 2 9 .33 002
1522 22 .22  7.99 36. 1+5 002
1523 5.89 0.74 11.0 5 002
1524 2.59 0.00 5.19 002
1525 0.16 0.00 0.33 002
I526 0.1 1 0.00 0.22 002
1527 4.31 0.22 10.99 003
1528 1 1 . 06 0 .22  3 1 . 2 1  003
1529 5.59 0.00 15 .01 003
1530 4 .04  1.2 9 7 . 2 1  003
153 1 3.48 2.96 3.84 003
1532 4 .53  2 . 1+5 7 .3 1 003
1533 ~~~ 1 .1+8 14.86 003
1534 6 .57  1 .4 3  1 5 . 1 8  003
1535 4.97 1 .37  10 .1 + 1+ 003
1536 5.73 1.37 1 2.65 003
1537 9.69 1.37 19.59 001+
1538 10.53 1.37  34 . 3 2  001+
1539 8 .5 1  1 . 1 6  27.8 9 001+
1540 4 . 5 1  0 . 34  13 . 7 5  0014
15 1+ 1 2.01 0.00 4.01+ 001+
151+2 1.98 0.00 5.23 001+
J5 1+3 3.63 0.31+ 6.5~ 001+
151+4 4.27 1.53 8.12 005
1545 14 .86 L+.1+l 1+4,30 005
15146 2 3 .3 6  6.06 58.68 005
151+7 23.62 7.66 52 .91 005
1548 18.81+ 4.72 32.26 005
l549 13 .64 0.80 30.29 005
1550 16 .27 1.05 1+4.60 005

_ _
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30 May 1975 (cont inued)

M e a n
R a i n f a l l  Rate M in im um Maximum No. of

Time (mm/hr) Rate Ra te Points

1551 22.09 6.75 36.96 005
1552 22.68 11.2 7 38.10 005
1553 16.94 4.83 42 .48  005
1554 11 .20  14.69 23 .02  005
1555 10. 1+0 1 . 1 1  18.66 005
1 556 15 .77 1 . 4 3  37 .29  005
1557 11 .74  1.88 32 .86 005
1558 12.18 3 .2 9  35 .46  005
1559 9 .82 2.38 2 7 .8 5 005
1600 5.L~7 0.89 8.28 005
160 1 5 .04  0 . 9 1  12 .73  005
1602 10.87 0.9 1 42 . 35  005
1603 12.23 1 .38 33 .24  005
1604 8 .52  1.79 2 0.93 005
1605 6 . 1 9  1 . 5 1  1 1 . 5 7  005
1606 4. 79 1 . 5 1  8.03 005
1607 4. 57 0.96 11 .8 7  005
1608 7.83 0.87 19.07 005
1609 6. 114 4.52 8.06 005
1610 15.44 3.52 48.69 005
1611 13 .28 2.40 149 .08 005
1612 3.49 0.77 8.98 005
1613 8 .19  2 .91  16 .1 7  005
161 4 8.05 3 .29 11 . 57  005
1615 7 .88 3 .07 15 .4 5 005
1616 7 . 1 6  1.09 15 .88 005
1617 7 .17  1 . 1 1 4  16.60 005
1618 6.90 1 . 1+8 20.03 005

_ _  
~~~
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A P P E N D I X  D

30 A P R I L  1 975 CASE STUDY

The CHILL radar data f rom the s torm of 30 A pr il 1975 were ana lyzed  for

r e f l e c t i v i t y ,  l i q u i d  wa ter conten t , and rai nfall rate. Ground data were

obta ined from s i x  ra ingages set  out along the 271 0 radial (see Fig . 1 in the

repo r t). Li q u i d  wa ter con tent was de ter m i ned  i n two ways , by the Ecc les -M ue ll er

a ttenuation equation (1971), and by u s i n g  the 10 cm re f l e c t i v it y i n a Z—M

re l a t io n s h i p  based on the Jones (1956) central I l l i n o i s  thundersto rm data and

a re l a t io n s h i p g i v e n  by A tlas (1961+) . Z and M are determined in the f o l l o w i n g

manner:

M = 0 .5 2R 0 ’97

Z = 3 i5oüm L14l

The Jones Z - M equat ion was used because the radar data discussed here were

~Iathered in cen tral I l l i n o i s .  Howeve r , a comparison of this equation with that

of Marshall-Pal mer and Indi a thunderstor m data (Battan , 1973) i ndicates no -signi-

fica nt diff erence between the l i q u i d  water content ,4nounts calculated by each

me t hod . Table I contains the comparative data calculated for measurements made

at gage 65 in the East-Central I l l i n o i s  network on 30 A p r i l  1975. The ra i n f a l l

rates are 5 minute averages centered on the indicated time .

T he re flectivity data required considerable sm oothi nq prior to use in ,m’o

of the radar equat ions because of equi pment ecce ri tricit i e ’,, and the rea l -ti ’o’

v a r i a b i l i t y  of the preci p itation (that is , hy dr o’n3 ’t t ’~~r 8catterers ) . Sm oothinq

of the observed r e f l e c t i v i t y  data for the calculation o h  H q u i d  w a t e r  c o n te n t

was ach ieved  in the t o l l o w i n q  w a y .

Thr ,’,’-bi n ‘wvi n q , I v , ’ r . , ’ 7 1 ’S w e r e  calc ul a te d alonq each radi a l hetI’.I ’1-n 269

.i t i d 2 73 d.’ I r Iu(h a” J it  a q -i t ’ ,  ‘ I. v a t  io n ,4 rn ’ Il e ,  The , 3 V 4 ’ 1 , I - 1 4 ’ ) i  ( 3 ’ b 1 ( ’ ( t  V~ IV

‘nt s thu’-, ‘ I ( ’ - . 9 ’ r . I t , ’ - l  ot ’r C i r t her  ,1V 0! .1 ( ( 3 ’ Ul by R I  IlollIa t iOn , lt  S,4 1,3 3’’ , i l l

F’ ,)Lh bin in t h u  l o t  u . ’(’ , l t a l  p l ane h 3 ’ t u t ’ t ’ r ’  the i ,’ ;mu t h o I l ’ 0 t ’ . i in t s  .111 (1 i n  tH-

-i.’ r t i c , i l bc t ” .’ ’ 1’n i ,t r ious e l ’ v a t i o n  ,lrl (llI’ i n t l ’ 4 v , 3 l s . The 1 ’ I , ’ V , 3 9 i 0 1 )  . 3 ( 1 1 1 3 ’  i 1 t ; ’ l S ,lI~~
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used were 0.3-0.7, 1.3-1. 7, 2.3—2.7, and 3.3-3.7 degrees. These sums of 3-bin

averaged reflectivity were divided by the number of measuremen ts y i e l d i n g  the

fina l values. The resulting spatially averaged reflectivity values were

attributed to a ray path centered between the speci fied azimuths and elevation

angle intervals.

Radar reflectivity data from a 60 minut e period between 1600 and 1700 CDT on

30 A pril , 1975 were used to calculate liquid water content by the attenuation

and reflectivity methods and vertica l cross-sections were plotted and analyzed.

The rain system moved f rom approxima tely 268° nearl y parallel to the 271 0 radar

rad i al . This direction of movement resulted in relative m o t i o n  toward the radar

w i t h  l i t t l e  cross-beam speed . The motion of a raincell associated with this storm

can be seen in Figures 1 to 11 .

The li q uid water content was calculated by the Eccies-Mue ller method along

the 271
0 a z i m u th by using the range difference of reflectivity va l ues between

s u c c e s s i v e  b ins to c a l c u l a t e  a t t enua t i on . The f i n a l  l i q u i d  water content estimate

was ob tained from an average of 20 bin va l ues centered above a gage l oca t ion .

S i m i l a r i l y ,  the Z-M equation was solved for li q u i d  water content in each bin

followed by the 20 bin ave rag i ng centered on the surface gage site. The results

are discussed more fully in the next section .

L i q uid Water Content

Fi gures 1 through II dep ic t l i q u i d  water fields calculated by the Z-M relat ion-

shi p and by the attenuation as calculated f rom the dua l-wavelength radar at

three minute intervals ove r one hour ’s time . The tr i anqles in the fi gur e ’7 indi cate

the location of the rain qaqes along the 271
0 rad i a l , with gage 71 closest to the

radar and gage 64 furthest away . The dots in the figure indicate the points

above the ‘Il/es wh ere the fin a l est imates of l i q u i d  water content were comput ed.
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Li quid water  content f ie ldsde te rm ined  by using the a t tenua t i on  equat ion

had stronger gradients throughout the 60 minute period . The va l ues of liquid

wa ter ranged from less than 1 g m 3 to i n  excess of 9 g m 3. The liqu i d  water

estimated in this manner seems unrealistic in light of the large amount of

calculated water that apparent ly does not reach the ground . For examp le , there

is a closed isoline of 3.0 g m
3 above gage 65 (between 65 and 70 km) in Figure ld.

This area of hi gh liquid wa ter remains aloft through 1618 CDT (Figure 4b), and

there is no evidence from the raingage data of this amount of water reaching the

ground duri ng or after this period . At 1621 CDT abnormally strong liqu i d  water

gradien ts became evident betweeen 30 and 40 km from the radar , continuing throug h

16514 CDT (Fi gure lOb) .

Continuity be tween liqu i d  water calculated aloft and ground values appears

to be m a i n ta i n e d , however , in the fields calculated by the Z-M relationshi p. The

l iquid wa ter shown in Figure lc at abou t 800 m above the second gage f rom the r i g h t

appears on the ground 3 min utes later (Figure 2a). This con tinuity is generall y

mai nt a i n e d  t h r o ughou t the remainder of the 60 minute period , a l t h o u g h t he  magn i tu de

of the values decrease. There is also a lag evident between surface and above

ground values (Figures 3a and 3c) . This may be caused by the use of 5-minute

averaged rainfall ra tes to compute the liq u i d  water at the gages whereas the va l ues

above grou nd , derived from the radar reflectivity, are ins tantaneous .

I n  genera l , the liquid water calculated from the rain fall in the gages

does no t correlate well with the l i q u i d  water calculated from the attenuation of

the radar beam. The radar estimates by the attenuation technique are approximately

five to six times hi gher than what would normall y be expec ted .

Li quid water content calculated using the Z-M relationship has  a mu ch be tt er

correlation to the li quid water calculated 1 -om the rainqage data. There were

some hi gh va l ues along the ground , but these can be probably be accounted for by the

~

— - ---------- ----
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the five minute rainfall rates used. The gradients of li quid water by t h e  Z-M

relation we re more realistic than those calculated using the attenuation .
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Marshall
Jones Palme r India -TSTM

T im e Rainfall Ra te Z (dbz) M (9/rn ) Z ii Z NI

151+ 5 5.1+8 36.98 0.27 34.83 0.32 33.82 0.29

1550 23.70 45.70 1. 1 2 1+5.0 1.16 142.78 0.97

1555 57.49 50.97 2.61+ 51.16 2.51+ 1+8 .2 1 2.02

l ’OO 58.36 51.06 2.69 51.27 2.57 48.31 2.04

l~~O5 3 .8 3  314.85 0.19 32 .31+ 0.23 31.63 0.21

1610 0.0 0 0 0 0 0 0

1615 0.0 0 0 0 0 0 0

1620 0 .0  0 0 0 0 0 0

1 625 0 .16  15.96 0.09 10.2 7  0 .01 12 .18  0.02

1630 0 .7 8  25 .38  0.04 2 1 . 2 8  0.06 2 1 . 8 8  0 .06

1635 0.74 25.07 .01+ 20.92 0.05 21 .56 0.05

1640 0.54 23.2 0.03 18.72 0.01+ 19.63 0.04

Table 1 . Z and M data calculated by three
differen t methods f rom rainfall rate data

at gage 65, 30 Ap r i l , 1975 .  
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Figure 1. Liquid water content fields calculated by a Z-M relationship
(a and c) and by radar attenuation (b and d) for 1600:28 and 1603:25 CDT

on 30 April 1975. In a and b , the calcula te d values are shown , but in all
other figures only the contours are illustrated .
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